Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 




tr^XS 



(.;A\sr-;\'o( )RT-i..\Nsix(; 

COLLECTION 

nvVicTrm Hugo Paltsits 
('atiierine Cansevoort I^ansinc 

(„„,r^tfi,t,^ Can,,,;. 



■■,/"" 



S". ■ 



OfC 

1^ ^^cc>^vv. 



GAN8EVOOBT - LANSING 
COH-ECTION 



^V^ 










■ ■iJA' - 



■i - ^ 



'W 



-^^. . ^-, 



. \ 



■••/ 



^V '■■■ 



?:> '■ 






» I 



• « 



. 1 ' 



/ 



I • 






/ 



. t 



t ' .• t.' i 




^^fZ4^. 



^» -.S' 



* »> • 





• ^ 



/ 









Ai-O i-a^ 



.1 



TBI 

FRACTICAIi 



AIftSVltSI3Vl<0» 



nr WHICH THK 

PRINCIPLES OF OPERATING BY NUMBERS ^is 



J 



. V- 




ANAIiYTICAIXY EXPIiAINED 

AND 

SYNTHETIC ALL.Y APPLIED : 

/ r TO WHICH IS APPBHDED 

\ CONCISE ACCOUNT OF THB KENSVSATION OF SITPERFICEt* 
AND SOLIDS, CHBONOLOOICAli PBOBLEMS, THE 

KECHANICAL POWERS, dsC. &€• i 



ADAPTED TO THB USE OF 

SCHOOLS AND ACADEMIES 

IN THE UHITED STATES. 



BY T. H. BABCOCK. 



*(. 



Si quid noTisd reetiiM istis, 



Candidiu imperti, ai noo, liia mere mecum."— HoEicit 



NEW.YORK. 

O, & C. & H. CARVIIX, 108 BROADWAY. 

Sept. 1829. 



• ir 



,1 



"• ;-' 



r f ■ ■ • 

' l' t 

*« I > / I « 1 y 



ARY 



i5993A 



Sfjulhern District of Sew-Yorki «. 

BE IT REMEMBERED, Tliat on the ITth diy of September, in tlie fifty-fourtJi 
rear of the Independence of tbe United 8tata of America, Anno Dtnnini 18S9, Tbr- 
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PREFACE. 

* The plan of the following pages was determined upon* and 
part of the work executed in the beginning of the year 1827. 
Since then the auUior has met with several new poblications, 
claiming a great share of merit, and agreeing in many respects 
with his own views of the subject. 

But, with reference to these, and of course to all others pre- 
ceding, he presumes the following will be found to contain some 
very valuable improvements. In preparing it, however, it has 
been his steady and undeviating principle never to innovate, 
t3xcept with a view to improve. 

He submits his work as containing more practical and ne- 
cessary matter, the most important parts being exhibited more 
plainly to view, .and the whole displayed in a manner more 
clear and interesting, than any heretofore published. 

Feeling, however, a just diffidence, arising from a consciousness 
of the imperfection of all things sublunary, he solicits the indul- 
gence of the public, and their fayovm and co-operation in fur- 
nishing him hints by which to meet, if possible, their more cri- 
tical requisitions. 

JK% The TnBomiTicAL qusitions, inserted in tbe work, are for tbe purpose of 
recitation. Tbese, the learner should be required to answer APPmopmiATKLT ; that 
is, in a manner snited to the questions : and lie should be apprised of this when ho 
has his lessons given him. Thus, in answer to the question—** Why is it that 
figure»in combination have a xaMPOLD relation to one another 1^' instead of re- 
peating it as in the book, be should reply, beeauat we have tbn noiraKs in 9ur 
notMtion ; or in some other way in his own language. This, it is believed, will have 
the good etkct cf instructing him to form bis own ANswaas, and thus lumiah an 
exercise in coMPosiTioir. It is, therefore, to be hoped that no teacher will n^ect 
these questions; but, on tbe contrary, that they will be thoroughly and punc- 
tually attended to, whenever they occur. It may be well too, for the teacher to 
propose other questions ; as, in the illustrations, it is very dertrable that every item 
should be pointed out, and the learner questioned, until he is thought to understand 
it fully and clearly. 



The use of the Abnanac on the following page, is to find the dof of the week 
answering to any given day of amt month. — ^KULE. — Look for the day against 
the proposed year, then at the top, under the given month, you will find the bats 
OP THB Moirra en which that day fails, 

BxAM. Com. Perry was bom Avig. 31, 1785, on what day of the week was that 7 

Against the proposed year we find Tuesday, uid at the top under the adven month . 
we and, that Tuesday is the 2d, 9th, 16th, and 23d ; therefore, the list falls on 
Sunday^ the day required. 

By this Almanac may also be found the noMimcAL lbttkr and epact of any 
year for one centuby, from the commencement of the Amkrioah Indipehdencb. 
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FOUn OF HOTBS, Ac. 

miMBER I. 

963.54 

New-York, Sept. 17, 1822. 

For value received, I promise to pay to Olivbb Dxxtbb, or order, 
sixty-three dollars fifty-four cents, on demand^ with interest after thref^ 
months. William TavsTT. 

Attest, TiafOTHT Testimony. 

NUMBER n. 
¥23.75 

Albany, Sept. 19, 18S7. 
For value received, I promise to pay to A. B., or bearer, twenty-thro»- 
dollars seventy-five cents, three months after date. Pbtbb PmciL. 

miMBER III. 
917.94 

Utica,Jiily4,1888. 
For value received, we, jointly and severally, promise to pav to C. D.,- 
or order, seventeen dollars ninety-four cents, on demand, with interest. 

^ Ezra Cabt. 

Attest, Tbuman Ends. Jambs Dean. 

OBSERVATIONS. 

1. No note is negotiable unless the words " or order,*'* otherwise ** or hoarer," be 
inserted in it. 

8. If the note be written to pay him " or order,** (No. I,) then the holder may 
endorse his note, that is, write his name on the baek, and pass it to whom he 
ptea^. Then A, who takes the note, calls on William Trusty for payment, and 
if he neglects, or is unable to pay, A may recover it of the endorser. 

3. If a note be written to pay tiim " or bearer," (No. n,) then any person who 
iMrids the note, may sue and recover the same. , 

4. The rate of interest being established by law, it will be unnecessary to mention 
it in writing notes or obligations. 

5. If a bond or note m^ition no time of paymmt, it is understood to be on demand, 
whether the words " on demand:'* be expressed or net. 

6. All notes, payal^e at a certain time, are on interest as soon as they become 
due, though in such notes there be no mention of interest. 

7. A note on demand, without any mention of interest, draws interest immedi- 
ately after a demand is made. 

8. If a note be given for a specific article, payable In any certain time, and the 
signer of such note suffers the time to elapse without delivering such article, the 
bolder of the note will not be obliged to take the article afterwards, bat may de- 
mand and recover the value of it in money. 



FORM OF A BOND. 

A bond, with a condition, from on^ to another. 

Know all men by these presents, that I, C. D., of , in the county of 

, am held and firmly bound to E. F- of , in the sum of two 

hundred dollars, to be paid to the said E. P., or his certain attorney, his 
executors, administrators, or assigns, to which payment, well and truly 
to be made, I bind myselj^ my heirs, executors, and administrators^ firm- 
ly by these presents. S»Edea with my s^. Dated <)cij& c\«s^t^ ^^ ^"v^ 
> in the fear of our Lord one thouBand ei§;H \wiwdi«d«Q^N.^^» 



The condition of this obligation ia such, iliai, if the above-bound C. 
D., his heirs, executors, or acuniniBtrators, do and shall well and trohf 
paj, or cause to be paid unto the above-named E. F., his executors, tA- 
ministrators, er assigns, the full sum of two hundred dollars, ¥rith w^ 

interest for the same, on or before the eleventh day of next ensuing 

the date hereof — ^then this obligation to be void, or otherwise to remaiu 
in fuU force and virtue. 

Signed, &c. 

NOTE. Tbe principal Aitkrence between a note and a bond Is, that the latter is 
an infltniment of more solemnity, being given under seal. Ahm, a note may be cen- 
trolled by a special agreement, different from the note ; whereas, in case of a boni, 
no special agreement can in the least control what appears to have been the inten- 
tion of the parties, as expressed by the words in the condition of the bond. 



RECEIPTS. 

Washington, Sept. 19, 1827. 
Received of Mr. Olivsr ClXrk, ten dollars in full of all demands. 

Petbb Pablst. 

Philadelphia, Oct. 9, 1887. 
Received of Mr. James Patwell, five dollars in faU of all accounts. 

Francis GBAKen. 

Baltimore, Dec 17, 18SI8. 
'' Received of Mr. Simon Simpson, by the hands of Erasttts Cbapts, 
i^ixteen dollars twenty-five cents in fuU of all demands, witness^my hand. 

William Wallace. 



ORDERS. 

Pittsburgh. Jan. 4, 1889. 
Mr, Thomas Careful, For value received, pay to A. B. or oraer, ten 
dollars, and place the same to my account. Levi Martik. 

Cincinnati, Aug. 4, 1689. 
Mr. Ctrus Buroe, Please to deliver Mr. L. D. such s-oods as he may 
call for, not exceeding the sum of twenty dollars, and place the same to 
the account of your humble servant, Nicholas Reubens. 



BOOS SSZSPZHa. 



It is necessary that every man should have some regular, uniform 
method of keeping his accounts. Whai this method shall be, the law 
does not prescribe ; but, in cases of dispute, it requires that the book, or 
that on which the charges were originally made, be produced in open, 
court, when he will be required to answer to the following questions : 

Is this your book, and the metiiod in which you keep your accounts 1 

Did you make the charges now in dispute, at tbe tune they purport to have been 
made ? Are they just and true ? 

Have you received pay for them, or any part ? if se, how much ? 

An answer in the affirmative, under oath, to the above questions, (the last only 
excepted,) is all that is required to substantiate his claim. 

For larmers and mechanics, it will be found both convenient and easy, to have 
one single book ; entering tbe name Qf the person ^vith whom an account is to 
be opened, at the top of the left hand page Dr., and at the top of the ri^ht hand 
Q^ge Or. i)Qr Any person on your book, ia Dt. to x^Ywa Y\e x^^wj^*^ and 

^r i»3feaf vsao lecelve. 
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Arithmetic «« 

Ciuantitj 9 

Number y 

Unit, unity, or one 9 

Notation - 1» 

Numeration ....12 

Addition of simple numbers H 

Subtraction of simple numbers 17 

Multiplication of ao. 20 

Division . ,20 

Fractions arise from division . . . . . 3*i 

Miscellaneous questions in the foregoing rules ... 34 

Pbactions — Vulgar 3G 

Proper, Imprc^per, &c 30 

Reduction of fractions 37 

To reduce a Mixed Number to an Improper Fraction . . 37 

• a Whole Number to the form of a Fraction . . 37 

Value of a fraction 38 

To reduce an Improper Fraction to its value .... 38 

Effect of multiplying the Numerator 38 

Effect of multiplying the Denominator 38 

Effect of multiplying both Numerator and Denominator . . 39 

"To multiply by a fraction 39 

To multiply a Fraction bv a Whole Number . . . .40 

To multipfy by a Mixed Number 40 

To multiply a Mixed Number by a Whole Number . . .41 

To divide by a Fraction 42 

To divide a Fraction by a Whole Number . . . . i'i 

To divide by a Mixed Number ...... 42 

To divide aMixed Number by a Whole Number ... 43 

Compound Numbers ........44 

Reduction ..45 

Addition of compound numbers 55 

Subtraction 57 

Multiplication and Division ....... 59 

Fractions, continued from page 44 63 

Reduction to their lowest terms 63 

Greatest Common Measure, how found ..... 64 

To multiply fractions by fractions - 64 

To divide one fraction by another ...... 66 

Addition and subtraction of fractions 66 

To reduce fractions to a common denominator ... 67 

Least common multiple, how found 68 

To find the new numerators . . . . , -i-68 
To add or subtract fractions .69 

Decimal fractions 70 

Federal money "'- . , .72 

' Addition and subtraction of decimals 73 

.Mult^lication of decimals .74 

Division of do. ., 75 

Reduction of vulgar fractions to decimals .... 77 

Reduction of compound numbers to decimals .... 78 

Reduction of currencies ..-••.--^ 
Ratio, or the relation of numbers '^ 



iHOBX. 

ProporUoD, or Sinffle Rule of Three 63 

Compound Proporaeo, or Double Rule of Three ... 86 

Practice 90 

Ihtkrbst '. .91 

Time, Rate per cent^ and Amount giren to find the Principal . 95 
To find the Faua Cost of goods, having- their gain or loee per^ ^ 

cent. Ac . . . . . . . . . .'95 

Discount 95 

Time, Rate per cent, and Interest gfiven, to find the Principal . 96 
PrincijMil, Interest, and Time being given, to find the rate per cent. 86 
Tl|e prices at which goods are boi^ht and sold being given to find 

the jgain or loss per een/ 97 

PrinciiMd, Rate per cent., and Interest given, to find the Tiilie . 97 

Commission .96 

Insurance . . . « . . .-. . .96 
Buying and selling stock .......96 

Loss and Grain ......... .99 

To compute interest on notes, bonds, &c. when partial payments 

have been made .........'99 

Compound interest 100 

Equation of Payments 103 

Fellowship . . . .104 

Taxes, method of assessing ...... .105 

Double Fellowship .106 

Alligation . . . . . . - . - . .* 107 

Position Ill 

Permutation and Combination 114 

Duodecimals 115 

Involution, or the Raising of Powers UT 

Evolution, or the Extraction of Roots 118 

Extraction of the Square Root, 119 

Application and use . 123 

Extraction of the Cube Root 124 

Application and use 127 

Arithmetical Progression .128 

Greometrical Progression . ,', . . . .131 

Compound Interest by Progression 133 

Annnites at Compound Interest 135 

MISCELLA17BOUS MATTER. 

Chronological Problems 139 

Gravities of Bodies .. . . . . . ^ .140 

Specific gravities . I .141 

Fall of Bodies I . 144 

Mechanical PowOTS .---•_. I, 147 

Pendulums »!' 148 

iVIensuration of Superfices . 149 

Mensuration of Solids I II 156 

Guaffing I 158 

Algebra .... . . ^ . . . .159 

Trigonometrical and other surveying 169 

Miscellaneous Ctuestions ., 1 173 

NOTB. It is preramed that no one will be so pmiodiced as to object to the sinsn^ 
lar verb, in—** 3 and 4 is 7," ** 7 and 5 is 12," '^3 is to 4 as 12 to 16," &c. Thesis 
are eUi|rtieal expreeslotts; the word n«sift«r, rtsult^ or ratip. bcios always under- 
stood IS the Bominative. 



A&T. 1, ABITHMETIC is the scisircs of hvmbsrs, and 

the A&T OF V^IlfO THSH. 

It 10 a 8CISNCX when it explahw the Tariooa properties and relalioDE 
of number^ and an akt when it merdj ezhibita their practical operar 

tioos. ^ 

St* QvANTiTT 18 a KKLATiTC IDEA, that may be refened to 
any thing that is susceptible of being' hoeb or less. 

As, for iflstaace, to— #r«jv«, Imim, M^«r, uifu^ tea, kc*. 

Quantity is odd to be ducbxtx wfaenanilied to distinct object«» mm 
consisting of om or xoas thah ottm. Tms innd of quantity is abo 
called ftumber, Soch are one onaige, two oroMget, three lemmu^ Ac 

8« NiniBBEi8thatwhicfai8iiBedtoexi»e88theKBi*ATiofi0of 
quantity. ^ ' 

ABotmsreag^ i%o toaMi«,TBaxB i»jrrtfsrfft roua ^iv** '^ 
When nnniber ia need withoar tefeieaee to any particnlar object, it is 
catted ABentaoT. Thos, ii^ien we say ours, Twe^ thbsx, ftc^ witfaont 
referring these ezpieeaians to any parucnlar obfeet, we use thcn^in an 
abstract manner. 

. 4« ^ 17NIT, VHiTT, or oEXy is the beginning of number, and 
signifies one siiigle thing of any kindL 

As OM msD, rae barrd, <nw luphead, 4c. 

Tbe tenns, mft, vmtf, or Me, may, bowevec, beaMlled to csf »asi*«r #/#ae» 
when used collsctivslt ; as a dfitem, a «e«re, a teaari^ a etaaaaaif} Ace. 



5« Notation is a method of denoting nnmber by characters. 

Yarions methods have been devised for this imrpose^ but only two 
are at present used. These are the Roman,* ana the Arabic^ or Indian 
inethoa. 

* The Boman method maksa use of these seven letten, I, V, X, L, C, D, M ; I 
represents one, V )Soe, X ten, L J^ty, C oae Aaairei, D fm hManimiy aad M vm 

As often as any letter Is repeated, so oflm its vahie is repeated; mdessitbea 
letter representing a Usa number placed before (me repaesentmi a ^rtater; in which 
case the lees number is to be taken from the greater. Thus, Iv represents fow^ IX 
nsne, XL forty, &c. 

One L Thirty XXX. Five Hundred D or ID.» 

Two n. Forty XXXX or XL. Six Hundxed DC. 

Three m. Fifty L. Seven Hundred DCC. 

Four mi or IV. Sixty LX. Eight Hundred DCCC. 

Five V. Seventy LXX. Nine Hundred DCCCC. 

Six VI. Eighty LXXX. One Thousand M or ClO.t 

^ven VIL Ninety LXXXX or XC. Five Thousand 100 orV^.t 

Eight Vin. One Hundred C. Ten Thousand CCIoO or X. 

Nine Vim or IX. Two Hundred CO. Fifty Thousand lOOO. 

Ten X. Three Hundred CCC. Hund. Thousand CCCIOOO or (\ 

Twenty XX. Four Hundred CCCC. One BfilUon H. 

* Used instead of D. For every additional Oi the number is increased ten tirnts^- 
t Every C and O , put at each end of CIO, increases its value teatimts. 

X A line over any niuaber iacreases its value one tKouaaiiA times. 

2 



10 ABITHXETIC. 

0« The A&ABio, or'IiiDiAiv mkthod is thatwhich is employed 
*in CALCULATIONS,* and is comprised in the use of these tkn 
characters : 

1234567890 

Y« These characters are, in general, called fiovrbs or 

DIGITS^ 

8* The first nine are called significant figures, because 
they always siffiiff something; and the last nought or ci- 
PHKB, because it signifies nothing, 

^ 9« ^ The first figure (1) denotes one single thing or oligect, and the other 
significantJiguTea denote^ in regular succession each one thing or object 
more than the preceding'. 

10* If we consider tiiese figures attentively, we shall perceive that na 
number higher than 9 can be expressed by any ONE of ^/tem. TlieTare, 
therefore, mstingiiished into obdxbs, and made to signify difierently, as 
they are nlaced in the 1st, 2d, 3d, Ac. order, beginning at the right 
HANO^ ana {nroceeding towu^ the left. 

' The next nmnber hi^ierthan 9, is caDed tkx; to denote whiehwe use the same 
eharactw (1) that we do to reanmeaA what is called a siwu^ «iwC£lNit to disOa* 
guisfa it from that, we plaee It on the left hand of a 0; thus 10. The fills the 
j^ace of units of the nmsr oEDxa or of single aiiite, and the I that of units of the 

SSCOXD ORDKR Or OEDXa OF TBXS. 

[It is to be regroted tlwt the names eleven and twelve, (as seen on the foUowtag 
page,) have ohtuned, for it would cotainly be more sjrstematic to call (mm; and ten 
cneUen, two and tet twetem^ three and ten tkreeteen or f Atrteea, &e. It win be 
seen that there are three names for tbn, viz., ten, teen, and ty ; tkbx as in thirteen, 
fourtMn, Ste.; tt as in twen^, thirty, Jcc.] 



* Derived ftom the Latin catculare, to calculate. Calculare is derived from eal- 
euliw, which signifies a email stone ; as it is suiQXMed the ancients used to perfonn 
their opcvrations by means of rauill stones or p^bles. 

t These figures were fimnerly aD called c^Aers, hence it came about that the art 
of •arithnuetic was called dPHBRixe. 

X Derived firom the Latin diffitns, which signifies a finger ; as the ancients used 
to count by their fingers instead of our counting by these characters. 




|i|.-S sisssis.-tS ss; 

.sasB i!|lls|o|ls fll 

°5 ee =° s°l E Sfi® 




111,110,101) -aip 3 0,20 01-37P 13,1 3,1 1,10 9oi-»7^^1 
11* These avDes may, howeveT,be rendered more concise ; 

UoiU of the JInrf order, ibr inatKDCi) ms^ be ctiHed aiiiq)!; ditits : onitE' 
of tbetteand order, txim; aaiUoliaethtrd order, uBsmiKLe, &c. 

Eizamjie L Writs tbbbi hiuidrtd and sixtt-pivb in figures. 

In this nuinber aretlirMorderB, tie., tintf^ fnu, and hundreds. 

Vnn3 atmcjB occupy tbe Jirtl plate at the ri^ht Eiattd, (Art, 10.) tkbs 
the aeamd townrda Iheleft, snnwHiw the third, and »a on. ^ 

' ! niUBbcTtollswrtllai,Hf«l><nt<>jlf psrti, CO 



Example 2. Write thoib Atuidrcd and nrs in figures. 

Here ere two orden tiprtt$ed, ud am nmitrMUai, whisb. It Med out, '3 gi 

the onmliei will nud : tbbiic tsadml no u» smd rtvi. Ai, IhsreTare, 3 i e 

mere irem I** In this c*ie, ive pu In Um^Iiuo/ i(it>, afdtbenunt- kHS 



12 

Hence it appears that * 

Xfi. F10URS8 have different values according' to the place 
which they occapy. 




Take for example sqHd i made by the same figure^ , 

the number, 3 3 3) three timet repeated. 

The 3 hi the fint place at the right hand, repreaeats 3 iiiiiC8;,tfie^8ame figure iu 
the aeemidplau, i cpw» e ntt 3 Ceiw or thir^; its vataie bcdncthere faicreaaed te» 
timu. AgaiI^tIlenlnefigllIeiB tbeatrrf9J«e,r^re0eiitB3hiiDdreda, whieiis 
tea thnea the vahie of it ia the plaee fanaiediaidy piecedhig, that is, in the place of 
tem». This is coaunoo to every comUnation of flgores. . . « , •> 

Hence we hate this ponoamemtal law in nt^ationi viz., thai 

13« Each ekmoval of place towards the lift aand increa- 
ses tne value of a figure tkn timss.* • ,: ' 

From the fore^ing, U plainly appears, that the ^iffn-ent values of \ 
figure may be divid^ into r 

X4* TWO KiKDS, #hidi may1>e<c«Llled Simfie asd Locai.j; 



• * 



I. The SiuPLB Valui of a figure is what it represents ,vdl)e]vit sta|^ «-" 

onA nr in iinii'a nlncA. ' . ' ^ • • - 



alone or in unit's place. 



XL The Local VALUE is determii^firoin then. ace which itjy;ci^ief« 

«s « •a fi- * •£ a> 

'^ «S 513 9^ • §^ ** 

SI'S i3> ,*^> ffi>-- •• ^ 

Example. 5 5 5, that is, 6 hundreds 5 tens and 5 (uKQta), or - « ** ' 
five hundred and jyiy Jive. ' ■ ' ' * . ^ 

7\> tortus avy proposed number injigurest 
Agreeably to the principles now given, we have this 

16 • HuLE. Write down the FicumEs as their values are ex- 
pressed, and supply every deficiency ih the order with oipkers. 

Example. Write f^vb hundred aiM ifovu in figures. 
Answer. -. 6 (tens) 4 , or 604/ 

Write five thousand and four in figyires. 

.,',»,, five thousand and firty 

four thousand and five * 

Jbur thousand and fifty 

\ six hundred and one 

six thousand OTvd severity / 



■ 3^ ; 



.TIOM 



J.a, Is the method of numerating' aai reading numbers. 

i 1 i £ 

fk M ^ o 
For Inttancf , P H «^ & ^p^wwwim'Bi 

thaaumb^r, 9 3 5 •, and read 3 thousand 3 hand, and fifty-sii 

NOTE. For tl» man eaiy reading of large numben, they are usually separated 
^Y * comma into half perio«i of tkrMj(£urts ««eA, as in the following 

* Th« Mason of iM« hmfoM relation originatfe ia our using tb5 figures in our 
iMatlon. Any i^Arr mmmktr of flguw* mitht be used, Iwt their relation to one an 
oUit» **» •'~>^Naatkui moat alway* be thai tudleated by the asm^fr vf/tgnrts . 

' -^INI the Latin fecu^^ which signifies f f arf . 



I »shCT4i!?Hiid5oaiflMII»B>nid KL 

""".■',■':.■.: '""■''•-- •!«(» (SUM". 



mntEBATION TABIX- 

If Is 

^.i In.. 

||l||;||laiT Two M— (ad *•«...«, 

SlI^S 8 7.6 3 4,3 9 I 
S»l 8;9 8 7>S4;3 i 1 

1,31 a,sei,s5«,3^ 1 

Hence, To mmerait any girea Jmmier, 

17* Kci^- Numerate from the rigiit bwid towarde the left, 
saying iiaila, tau, fautilreri!*, &c. aa in the table. 

And, "nawAB the turw, 

1^, HmuB- Ta the ■iMTLKTAtiiB of each figure, beginning 
at the left hand, join the lUMwq/'ilcfbM. ' 

Nnmersle uid read tbe populatioD of the cilj of 

New-Tcni, . . (IB20) . . J23,70B I Beaton, 43,296 

Pbiladebfau, 10^116 Bahimore, 62,736 

WiduDgtou, 13,247 I New-Orlnois 21116 

Slate of Nem-Vork, 1,372,612 

State of Cftio, 661,434 

UniUd States cf America, 9,636^423 

TBBOBETZOAXi QUBflTXOVS. 

It mtmc4t WlHeanirI7 Whu is 
' What i> BDBibet t When ig number 



: Wkit tie Iter 1 WUch ta amftafti In cMltmlatiamt t In wliu i> U 

aiBtfriaBdl What an tbiae ehaiaeteta. In leneral, eaUeJl Wtwt an the fint 
alneolMI Vlhrl WliwtkaliHl WIvT What dOM Ibe fint figure deirale > 
WkallhaatlMiilcniaeattfifueil Whu ■Mm ftai a« mBiWnalton of aintw ; 
What la tha fiuMaBHolBl uw Id BOtBtiaal Hew many kbab mn tte dUKtml 
TiJueior algncatedlvldedlatal What la Oa riiagle valoe of a flfuie I What 
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ASrrHKBTIC. 



Numerate and read thefollowingt being all the pibfsct inJMBXBs* humm 

8589600056 



6 . . . . 
38 . . . 
4M . . . 
81S8 . . 
33550336 



137438691338 

2305843008139993138 

3417851639888158837784576 . . 
9903580314388971830448816138 



AJDDXTZOM or fOMFZJB HUMOHBaW, 



COMMONLY OALLED 

SmPliB ilDDITICMNr. 

19« SiMPLK NUMBEBfl are numbers of the samx name. 

As 13 dollars, 87 pounds, 36 guineas, Hkc 

S0« Simple addition is finding the sum of two or more six- 

PLB NUMBERS. «" 

nius. 1. Little £dwm has three apples in one pockety fS in aaotber; 
and 7 in his hat ; how manyapples has he in all? 
•\pples. 

Here it is plain that we find the answer, for 7 and 5 is £L andS 
is 15. Tbis separated into its parts, beeomes 1 ten and i oaiia 
The unit figure (5) is jdaeed directly under tlie row of figures ad- 
ded, and the other ^gure (1) is removed one place fnitiier t(f 
the left, that it may represent tkn. 



15 Apples. 

2. How much money in 3 bags, the first containing* 253 dollars, the s^ 
cond 345, and the third 937 7 
Dollars. 

First, we set the numbers down with units waAex units, tens un- 
der tenSi ice. : Then we begin at the ririit hand, and ado op each 
row, setting the results underneath as before directed. It will be 
seen ttom the operation, that whenever the sum of any row ex- 
ceeds what can be expressed by a single figure, (Art. 10,^ we 
have to place the figure coming to the left, under the next lu^Mr 
order ; and these figures are added in, when adding up the tow of 
that Ugher order. Hence these two additions may be pe r f bi me d 
lit once : For, we may set down the unit f^pue of the result of 
each row, and keep in mind the number of tkn s to add in adding 
up t^ next left hand row. This adding for the number of tens v 
ctiled eartfing f^ every ten.1i Proceeding in this way, we ob- 
serve the process as expressed in the following language : 




II 11 

.3 4 5 
.93 7 



1 



1 

4 



1 
2 



% 



1 5 3 5 Dol 



263 
345 
937 

1535 



After setting the numbers down as before directed, we begin at the right 
hand and add up the row of units, saying 7 and 5 is 12, and 3 is 15 ; set 

down 5 and carry 1 to 3 is 4, and 4 is 8, and 5 is 13 ; set dowd 

3 and carry 1 to 9 is 10, and 3 is 13, and 2 is 15. Set down the 

whole sum. 



* A perfect number is one that is equal to the sum of all its alk^vot parts. 

t We carry one for every ten, because " each removal of place towards the lei'T 
hand increases the value of a fi»ire ten times.** The reason of this, and indeed oi' 
the whole algorithm of arithmettc, origtoates in the number of figures used in our 
notation. 



ADDITION OF SDCPLE KimBEBS. 15 

21« Hence, for (he addiHon qf timple mtmien^ we have this 

Rule I. Place units under units, tens under tens, &c. . 

II. Add up the row of units, set down the unit figure of the 
sum, and carry one far every ten to the next left hand row or 
row of tens. 

III. Do the same with each row, observing to set down the 
whole sum of the last. 

William has 54 oents^ Charles 76, and Henry 59: b0w many cents have 
all three 1 Atu, 169 cents. 

How many acres in 3 fiurnM, the first containing 576, the second 509. 
and the thira 5^4 acres 7 Ant, 1S68. 

92* Peoof. Begin at the top and add downward. 

Let the scholar now answer to the following questions. 

What is the sam of 2 and 41 4 and 6 7 6 and 87 8 and 91 3 and 5? 5 
and 77 7 and 87 4 and 57 5 and 67 6 and 71 7 and 81 5 and 87 6 and 
91 5and97 3and81 2and91 &c« 

28* ^^^^ sig^ "=" signifies equality : and is read equah, or 
is equal to. 

As 3 and 5 = 8, that is to say, 3 and 5 equals 8, or is equal io 8. 

94« "^^ Bign -f. signifies addition, and is read and, plu^jir 
or more. 
As 3-1-5=8, tbat is to say, 3 and 5, or 3 pins 5, or 3 more 5, is equal to 8. 

EXAMPUBS IN ADDITION. 

1. A ffentleman bought a chaise for 217 d<^lars, a horse for 96, and 
saddle lot 15 ; how much did the whole come tol Ans. 328 dollars. 

2. How mucn in 3 bags of money, one containing 756 dollars, another 
817, and a third 9891 iin». 2562 doUars. 

3. Bought 5 loads of hay, weighing as follows, viz. 1st load 2475 pounds. 
2d 1964 pounds, 3d 1843 pounds, 4th 2276 pounds, 5th 1728 jpoun^; how 
nauch in tUll Ans, 10286 poundsi 

4. Money of gold and silver was first made at Argos 894 years before 
Christ; how long has it been in use 1 

5. Bought foods to the amount of 325 dollars ; paid for truckage 2 dol- 
lars, freight 7 d(dlars, and my own expenses came to 19 dollars ; what 
do they stand me inl Ans. 353 dollars. 

6. K>rrow^ at different times, the following sums, viz., 267 dollars, 
354 dolkrs, 75 dollars, 587 dollars ; what is the amount 1 

Ans. 1283 doUare. 

7. St. Paul's Cathedral, in London, cost 800,000 pounds ; the Royal 
Exchange 80,000 ; the Mansion House 40,000 ; Black Friars' Bridffr- 
162,840 ; Westminister Bridge 389,000 ; and the Monument 13,000. Re 
quired the amount of these sums 1 - Ans, 1,474,840 pounds. 

8. If one of the fore quarters of an ox weiffh 176 pounds, the other 169 : 
one of the hind quarters 185 pounds, the other 193 ; the hide 84 pounds; 
and tallow 78 pounds ; what is the whole weight. of the ox. Ans. 885 lb. 



^ The teacher may extend these at pleasiue. 
t A Latin word signifying morf. 
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9. A genftteman left to his daughter, 14 thousand 14 hundred and 14 
dollars ; he left to his son 1735 dollars more than to his daughter ; what 
was the son's portion 1 and what the whole estate 1 

4«» 5 Son's portion 17,149 dollars. 
^^' I Whoie estate 32^63 .... 



TBSOBSTZOAZi QVS8TZOM8. 

What are sfanptenumbenl What is simple addition ? What is the first part of 

tbe auLsl What the second? ^tbe third 1 Why do vou carry one for every 

tea ? Why ip it that t^paxea in combination have a tenfold relation to one another 1 
Wluit hi the method or proof ? What is tlie sign of kquautt 1 How is it read "i 
What the sign of adntxom ? How is the sign of addition read 1 What is i>Z«» ? 

EXAIHPLES FOR PRACTICE. 

1. Sir Isaac Newton Vas bom in the year 1642, he lived to be 8& 
years of age ; in what year did he die 7 Arts, 1727. 

2. George Wai^iington was bom 1732, he lived to the age of 67 ; in 
what year of our Lora did he die. Ans, 1799.. 

3. Benjamin Franklin was born 1706, he lived to the age of 84; in 
what year didhe die7 Ans, 1790. 

4. Homer was bom 733 years before Christ ; how many years since 7 

5. Bouffht sugar to the amount of $327, Cofifee 9536, and tea •74»( 
what is the amount 7 Ana, •1614. 

6. In the city of Pekin in China, is a bell weighing 1!20,000 pounds ; at 
Nankin in the same empire, another of 60,000 lbs. ; and at Erfort in Up- 
per Saxony, Uie great bell weighs 25,400 lbs. ; quere, the w^ht of the 
three. ilns. 195,400 lbs. 

7., From the creation to the departure of the Israelites from Egypt was 
2513 years ; to the siege of Troy 307 ; to the building of Solomon^s Tem- 
fJe IcO ; to the building of Rome 251 ; to the expulsion of the kiuj^ from 
Home 244; to the destruction of Carthage 36d; to the death oT Julius 
CiBsar 102; to the Christian era 44 ; requured the time from the Creation 
to the Christian era. Ans. 4004 years. 

*8. Thepopulation of the New England states in 1820 was as follows : — 
Maine^ 29&935; New Hampshire,^ 244,161; Vermont. 235,764; Massa* 
chusetts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; what was 
the ¥^le number of inhabitants in those states, at that time. 

Ans. 1,389,854. 

9. The distance from Portland, in the province of Maine, to Boston is 
125 miks^om Boston to New- York 250, from New-York to Philade^hia 
95, from Philadelphia to Baltimore 102, from Baltimore to Richmond in 
Virginia 176, from Richmond to Charleston, S. Carolina 540, and frcm 
Charleston, to Savannah, inGreorgia 119; what is the distance fromPoii- 
land to Savannah? ^n^. 1507. 

10. Thirty days are in September, 
In April, June, and in November ; 
February hath twenty-ei^t alone. 
And all the rest have thirty-one. 
Now sum them up and let us hear 
How many days are in the year. .ins. 3(m. 



SUBTSACnON OP BSMFtE NUXBBSS. 

smnnuLonoM of simpxa muidbbs, 

COMMOlffLY CALLED 



%&• SiMPLB svBTRAcnoK is finding the diffebexce between 

TWO sill PLB NVMBSBS. 

, Dlus. 1. William hiul 78 peachcB^ and Henry 36; how many had Wil 
liam mcnre than Henry 1 

William had 78 t Here it i« plain that we find the dUferenee, for 6 (mi^to) 

Henry " 96 g |froai8(inute)eFidenti7leaTet9(«atte) ; aadStCMhom 

— < |7|eni aserideatly leavei4teas: theffefore4tettf and S 

Qilfereiice 43 peaches. | {muiu) comprifle tlie whole iigtmnet 42, the answer. 

2. After Williajn had loet 3 of hia peacIicB, bow many had he then more 
than Henry 1 

Here w« cannot take 6 (the unit figoxe of the lowei 
nondber) fknoi 5 (the unit itgtm of the opper) ; yet ft if 
neverthden evident, that we can take 36 miaiTS. To 
dotUi, howerer, we ahall have to separate 7j», into it^ 
parts, 7 tens and 5 (wnte) : or, h* n '9 win g (as tt is caH 



Ho 



Wiflia^ihad 7 Sieft. 
Heary ** 3 6s 

DiAcence 3 Qpeaehei. 



7&S 



janda 



ed) iTSR ftom the 7, as seen below, and adding it to 

ntD 6 tens and 15 



5 (the flnre above), we separate it into 
omts. Tlien separatinf 30 into its parts, 3 tens 
and 6 units, we may be^ui and take 6 units firom 15 
units, by which we obtain a dilibreace of 9 (aaics). 
froceedinff to the next left liand place. It Is evident that 
we anist other make the upper fiffore MBS by 1 (thatwc 
I borrowed ftom it) or carry (as it u called) 1 to the next 



andg gand« 

5s6 U 
3 6 

£ttifefCBee 3 -0 | tower _l||ure} and take the sum from jhe japper.^ It Ib 



plain that either of these two modes wili give the same result : For 3 from 6 (the 
upper figure made less 1^ I) leaves 3, the same as 4 ftom 7. But the operation (<i 
from 15) may be made more emn ; for we may evidently take the lower figure ftom 
thel TS9 that we borrowed and add in the upper figure, saying, in this case, 6 ftom 
10 leaves ^ and 5 (the figure above) Is 9 ; set down 9 and earrjf 1, Ac 

QSm From the UhiBtrationa now given, we deduce the following' gfeneral 

Rule I. Place the less number under the greater^ with 
UNIT* under vnirs, tens under tens, &c. 

n. Begin at the rigrht hand, and take each figure in the lower 
line from the figure above : — 

in. But, if Uie figure in the lower line exceed that above it, 
take it from ten, and add the remainder to the upper figure ; set 
the result undemeitth, caeet 1 to the next lower f^[nre, and 
proceed as before. 

/tT[^ The upper number is called the minuend, the lower num- 
ber the SUBTRAHEND, and the difference the remainder. 

S8« This sign — signifies subtraction, and is read minusy'^ 
or less. 

As 7— SssS, that is to say 7 minu» 3, or 7 Zm9 9, is equal to 5. 
"What is 9 minus 5 equal S? 7-47 5-37 8-6? 8—3? 9—4 .' 
0—3? 9—2? 7—6? 7—3? 7—2? 6— 2? Ac. 

* A Latin word signifying less. 
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Apples. BASKET. 
From 7, the minvsnd. 
Take 4, the subtrahend. 

— HAT. 
Diff. 3) the remainder, 

— IN THE BASKET. 
Proof 7= the minuend = 
the number In the HAT AGAIN. 



20« Pboof. Add the remaindee to the suetrabbro, i&d 
if the work is right, that sum will be equal to the Icinuerii. 

Edwin has 7 andes in a baskct ; he pots 4 of 
'them in his hat; liow many remain hi the 

BASKKT ? 

If he put juBt 4 apples of the 7 in his hat, 
it is very obvious, that he would leave 3 in the 
BABKCT ; and if he then pat these 3 which re- 
maine in tbe baskxt, also in his hat, he would 
obviously aiminisk the number of i^iplee in the 
BASKBT, to 0, and increase the number in his 
hat to 7. But he would then have Just as many apples in his hat as he had be- 
fore hi the basxst : Therefore, adding the rbkaindbr to the bubtbabkhd will 
4[iv6 « sum equal to the minuend. 

And it is therefore also obvious that 

80* Subtraction is the reverse of Addition, 

William had 9 cents, he gave James 4 ; how many had he then ? 

9 — 4 how many 1 Ans, 6. 

James had 6 cents, William guve him 4 ; how many had he then ? 

6 + 4 howmany? Ans.9. 

A man had 8 cows, he sold 3 of them; how many had he lcfi7 

8 — 3 how many? Ans.B. 

A man sold 3 cows, and had 5 left ; how many idad he at first'l 

3 -f- 5 how many? Ans. 8. 

30 a. Hence also it {mpears that addition may be proved by subtraction, 
as well as subtraction by addition. That is, by takings successively^ from 
the sum the bevs&al mumbbrs which were added to make it; — If the 
tpork is right there wiU be no bbmainoer. 

ADDITION. BUBTRACTION, PrOOf. 

7 + B + 3 = 168um. 15 — 7 — 5 — 3 = 

9 + 7 + 5+ 3 = 24sum,&c.24— 9— 7— 5 — 3 = 0,&c'. 

SUBTRACTION. ADDITION, PrOOf. 

8 — 6 = 2Diff. 2 4-6 = 8, the minued. 

7 — 3 = 4Diffi, dfcc. 4 + 3 = 7, dfcc. 

30 6. And here it may be remarlced, that evert operation in Arith- 
metic has its opposite ; and they are all founded upon the fundamental 
principle of increase and decrease, of more and less, or of addition 
and subtraction, 

30 c. And it may be further remarked, that when any number or <iuan- 
titt is operated upon by ai^t rule, and the result by its opposite to the 
same extent^ thai number or quantity will remain unchanged. 

10-f 5 =16, and 15—5=10. 12 + 8 = 20, and 20-8 = 12. 

A man iiad 8 cows, he bought 6 more, how many had he then ? 

8 4-6 how many7 Atis. 13. 

He afterwards sold 5, now many had he left 1 

13 — 5 how many 7 Ans. 8. 



EXAMPLES IN SUBTRACTION- 

1. Borrowed 817 dollars, paid 375; how much remains due 1 

Ans. 442 doUara. 

2. A man bought 157 acres of land for 3617 dollars, of which he after- 
wards sold 79 acres for 2923 dollars; how much land has^he Idft? and 
what does it stand hun in 7 

Am. Be hat 78 acres Uft^ and U stands him in 694 dollar p 
% m^ivlJtodiAiwioe between lUm^^udiniU^. Aus. 546464. 



smKnucTxoN of smns inniBBBf. V9 

4. A man going into accoant with hlmBelll flndt Us wliola property 
amoioitoto 18406 doUars, and that iie owes 10609 doDan; bowdoM lie 
standi Afu. 7807 doUan dear property. 

& Bought goods to the amount of 7346 dollars, sold of the same, de- 
ducting profit, to the amount of 3579 dollars; what amount remaim nn- 
aoid? Afu. nee doUare, 

6. The Arabic or Indian method of notation was brought into general 
use in Europe^ about the year 970 : how long since? 
. T. A merchant has to recelTe the foUowingsums, vis^ 819^ 612, 706, 31, 
and 1786 dollars; hehastopay rent IBOdoUari^and hisnotetothe biank 
for 3789 dollars : Will he have money to borrow or to qpare, and how 
much! Ana. Ht will have to borrow 16 doUare. 

8. There are 366 days in ayear, of which 62 are Sundays} bow many 
working days in a year? Ana. 31$ 

TBBOHBTZOAL ttUBSnOlM. 

Whatisttopleiabcractkml What the flrat part of the auLsl tbeieeoDd? 

thethirdl What is the upper nmaber called 1 thtflowermunber ? the 

diflieiencel Whattothe neiiof sabtractkml Howisitreadi WhattiauUmua? 
IVhst it the method of Paoor 1 What if obvfcNU flnom the Uhutratios of tUn 
metbodl What ateappeanftom the ezsmples that follow 1 Bow? What, af- 
ter this, do you find to bb asiiAaxBD 1 What FUSTSBal 

EXAMPLES FOI( PRACTICE* 

1. Christopher Columbus landed in San Salvador 1492 ; King Charles 
was beheaded 1648, and his son restored in 1660 ; how many years be- 
tween each of these events 1 Ana, 166w 12; and 166. 

2. The mariner's compass was invented 1302, gunpowder 1344, and 
printing 1440; how many years between? Ana. 42^ 96. and 138. 

3. Aman drew a tin thousand dollar prize, out of which ne had to 
pay percentage 1600 dollars ; how much nad be left? 

I. Two men set out from the same place at the same time; one goen 
32 miles a day, and the other IbUows at the rate of 39 miles a day ; how 

far win they be apart at the close of the first day? of the second? 

of thethirdl of the fourth? of the fifth? 

Ana.tothelaat,e6viUea. 

5. Three men boug4it a piece of land for 2366 dollars; the first man 
paid 1279 dollars, aid the second 397 less than the first ; how much did 
the second and third pay? 

' A^^ S 'JnieoecondB&Zdolkira 
^^' I The third 196 doUara. 

6. There are two numbers, the greater is 9268^ and their diflerence 
597 ; what is the less ? Ana. 8671 . 

7. A gentleman leii, to his son and. daughter, an estate of 32,663 dol- 
lars ; he left to his son 17,149 dollars, and to his daughter the rest : What 
was the daughter's portion ? Ana. $16,414 

8. If a fiurm and the buildings on it be valued at $10,000 and the build< 
ipgs alone at $4667, what is the value of the land? Ana. $5433. 

9. How much must you add to 3^8,642 to make 1,487,946? 

An*. 1,029,303 

la Bought goods for $13,682, and sold them again for $16,293; did I 

^ain or lose, and how much ? Ana. I gamed, $161 1 . 

II. A man carried his product to market; he sold his pork for $4^, 
his cheese for $38^ and his butter for $29; he received, in pay, salt to the 
value of $17, $10 worth of sugar, $5 worth of molasses, and the rest in 
money ; how much mon^ did lie receive ? Kt».^R^ . 



12. InthecU7<>f PekininQiiii«,iiabeUwciriii^,itIaMi^l3llLSlM 
Ibi.t KiiaMNuddtslntfaaHiiiecoaalrf.iiuKithn'wdgliiiiffS^OOQki 
Ibe ftnrt excemb tbe gro&t bell *t Ertbri, in Uppn- Saoonj. I7 94,a00lbi , 



MVXiTmMATXOVOV HMVUB JfUMBinUI, 

COXMOIRiT CAUJD 



81. SiMPi^ MDLTtPLic&TiOH is repeating anj pven MnyJr 
Mtmber aa irftan u there are nvira in muthar ; and is a short 
method of performiiig addition. 

nioc 3bo7ibBd3T4aiitieacti( Iww man; had Ukj ftll 7 
Ccbul . EKk tef had n UBH. 

■■" -I 



One bv bad IT 

-J 



EKktejhadnu 
IBIhiM 3iti 

ai loany, 01 lit u 



if 3 tiBiM 7 li n, M 
iwB 1 ud canr S; 1 
ma 1 US, uhIS>r 
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Ktm This sign X sigikifles kvltiplioation> and is read mti2- 
iMed 6y, or into. 

As 3 X 6 = 1&, thai iflioaaj, 3 mtUHpliedbyB, or 3 ttito 6 is equal to 15. 

SS« There are three terms used in multiplication, namely^ 
the multiplicand, multiplier^ and product. 

I. The MUi.TiPX.icAin> is the number given to be multiplied. 

II. The MUiiTiPLisx is the number given to multiply by. 
m. The PRODUCT is the number found fitom the operation.' 
Both multiplicand and nriltipher ere called factors. 

Bins. Oliver bought 3 books at 49 cents apiece ; how much did they 
come to 1 



MuUiplieand 49=40 + 9 
Mumplier 3 na of booka. 

^= 9X3 
12. = 40X3. 

Product 147 = 49X3 




Thus— 49 Here we mohiply 
3 the 9 (units) by the 9, 

Baying 3 times 9 is 27; 

PrnH 147 set down 7, and carry 
±^oai47 2 Then tie4 (tens,) 
saying 3 times 4 is 13, and 8 we 
had to cany is 14 ; s^t down 14. 
NOTE. As the learner has com- 
mitted the Table, it will be as easy 
to multiply by 13, as by any single 



figure, and the same process is to 
be observed as in this example. Hence, 

34* To multiply simple numJbera^ 
(When the muMpUer does not exceed 12,) 
RuLB. Multiply BACH FiouRB iu the multiplicand by the 
multiplier 9 observing to set down and carry as in ADDmoir. 

EXAMPLES. 

1. James bought 5 yards of linen at 57 cents a yard ; how much did it 
tome tal Ana. 286 cc?ite. 

2. What will 7 cows come to at 16 dollars a head 1 Ana. 126 dollars. 

3. What will 76 pounds of cheese come to at 8 cents a pound ? 

Ans. 608 cents. 
i. Robert sold 9 muskrai skins at 37 cents apiece, what did he get 
^ for them 1 Ans. 333 cenis. 

6. What wlU 6 pounds of butter come to at 18 pence a pound ? 

Ans. 108 pence. 

6. What will 27 pounds of sugar come to at 11 cents a pound 7 

Ans. 297 cents. 

7. At 10 cents a yard, what will 29 yards of cotton cloth come to 7 

Ans. 290 ccTiis. 

8. A barrel of beer contains 36 gallons, and each gallon 4 quarts ; how 
much, then, will it come to at 12 cents a quart 7 Asis. 1728 cents. 

Oliver bought 33 books at 49 cents apiece ; how much did they come to ?• 
Multiplicand 49 



Multiplier 



33 



FACTORS. 



Price of 3 books, 147 = 49 X 3 
Price of 30 books, 147. =49 X 30 

Prod. 1617 = 49 X 33 

*83|00q ee JO 99lld 'sflTOQ 



Fust, we multiply by the 3 (units) 
as hi nius. Art 33 ; then by the 3 
teiMt, saying 3 times is 37 (<cn«): we 
set down 7 (the unit figure of this pro- 
duet) in ten.* 8 place, which is, directlv 
under the xuluplyxno riGURc, and 
carry 8 to the product of the next fi- 
gure, saying 3 times 4 is 18, and 3 we 



had to eury is 14. It now appears, that the product by the 3 tens is the same as 
that hy tiie 3 onits ; but there (a \h\^ difi'erence— the figures in the product by the rt 



22 ' AXITHMSnC. 

teo8 are all rewuvei §ne ml€u farther u tlu Itft^ hj wUeh tbeir value ia indaiMd 
nx TI1U8. (See An. 13.) Tbat this product atonld be te» fMMt that by the! 
unhfl. is obvious, because it is prodaced by a moltipiier ten times me Urge (Art 12.) 
Aad it is also obvious, that the sum of tke prodacta, by tlie 3 tern, aa^ tbe 9 uattSi 
is equal to tbe i«oduct by 33. Hence, 

35* To muUiply eimpU numbers, 

(When tbe multiplier is aM>re than 18,) 

RuLB I. Multiply the multiplicand by bach fiovbb in the 
multiplier and set dovm the first figure of e^uch product directly 
under the multiply iifo fiovkb. 

II. Add the several products together, and it will give the 
'ambwbr. 

niua. What will 57 head of catfle come to at 34 dollars a head? 

57 It is immaterial, as to tbe result, which of the Acton we multiply by ; for 
34 7x4 = 4x7: It is more conveaient, however, to make the lesser faetof 
the multiplier. 

N. B. £iiher the multiplicand or the multiplier is always to be condderedas 
an abstract number (Jirt. 3, JtTote. ) For, in strictness of lanauage, it woidd be 
improper to speak of multiplying yard* by doUersi ot dellmrs by fsrds. 
These, and such like exprcDBiaas may not, however, be Wholly improper, if 
they be understood, not literally, but merely as a kind of ccmvenient phrase, 
to indicate that the yards are to be mmltiplied kf a mniBBa equml te the nwmbtr 4^ 
Mlarsy 01 that the dellsre arete be muU^Uei 6y a MtrxaaB equal to tike number ej 
yards. 

36. Pboop* I. Cast the 9*8 out of the multipUcand and set the mx- 
csss on tbe left hand side of an xz. 

IL Do the same with tl^ multipher, and set the excess on the right 
hand side. 

IIL Multiply these two excesses together, cast the 9*6 out of their pro- 
duct, and set the excess above the ex. 

IV. Cast the 9*8 out of the total product and set the excess below ; then 
if the excess above, be equal to the excess below, the work may be sup* 
posed ri^ht. 

Illus. In 38 bushels of apples, each bushel containing 87 apples, how 
many apples 1 

^^ ^ § -^-r- I '• Mult^lieand, 8 and 7 is 15, 9*8 out leaves 6; 
38 = 2 a^L o I which set on the left hand side. 

JWL n. Multiplier. 3 and 8 is 11, 9*s out leaves 3; 



22^ 
171 



696 12 
261 9'sout 
. leaves 

Ana. 3306 =: 3 



which set on the right hand side. 

III. "Multiply these two excesses together;" 
6 X 2 = 13, 9's out leaves 3 ; which set above tbe 
ax. ■ 

IV. Product. 3 and 3 is 6, and 6 la 12 ; 0*8 oat 
leaves 3 ; which set below the ax. 



NOT£. In adding tog|Bther the digits, as above, the 9*8 need not be reckoned. 

EXAMPLES IN MULTIPLICATION, 

1 2 3 4 5 

Mult. 785 3 98954 .^^ 6236 31416 80305678 

By 69 slSTe ''^ IK^ ^^^2 ^''^^ ^^^^ 



* This method of proof depends upon a property of the number 9, which \i, 
That ** any nmnber divided by 9, wiU leave the same remainder as the sum of its 

digits divided by 9.** . . , .. ^«-. . ^ . r 

lUus. Take the number 485. This separated into its parts, becomes 400 + 60-f 5. 

Bttt400=4X994.4;and60 = 6X9+6. Therefore 4fi5=/4 X 99-f 4) 



N 



■vmpucATioii or snmc mnaam. 
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37* When cipb^rs occur between any of the (rignificaai fufuret, nbo- 
LBOT those ciphers, and muUiply by the si^^mfUMnTjlgures onfy. 

l^MKiasR ALWAYS to plac6 " Uk fint figure of each prodoa (Uieedy mider th*- 
multiplying figure,** < 



MuU. 
By 



6 
3586 
304 

14344 
10758 

1090144 



In the finrt place we mnUiply by 
the 4 (Miu'te,) and then by the 3 
ikuudredg) ; hence it ia plains that 
this last 'prodaet most be bun- 
mtans. We mnit moltiplying by 
0, becaose times any tning is no- 
thing. 



7 
23466 
7034 



8 
2478 
5003 




9. Multiply nine thousand eight hundred and seventy-six by Jlte thott 
eand and nine, Ans. 49466^. 

10. What wiU 354 yarda of cloth come to at 107 cents per yard 7 

Ans. 37878 cents. 

11. Multiply eighty-nine thousand five hundred and six by three thou- 
sand and fifty-two. Ans. 273172312. 

. 12. Bought 406 tons of hay for 964 cents per ton; what did it come to V 

Ans. 398520 cents. 



CONTEACTIONS IN MULTIPLICATION. 

88* A CoMPOSiTi NUMBER is a number composed of <ioo or 
more other numbers multiplied toobtrkb. 

And 22, 36, 144, dfcc. are composite numbers. 

Because 22=11X2, 36=6x6, 144=12x12, or 8x6x3, Ac. 

89* The PARTS of which a eompoBUe mtmber w compoe^d 
are cafied its oompohent parts. 

Thus H dk 2 are the eomponent parts of 22 ; because 11 X 2 =: 22. 

And 6 & 6 (or 4 dD 9, or 3 & 12,) arc the component parts of 36 1 bc> 
cause 6 X 6 (or 4 X 9, or 3 X 12) = 36. And so on. 

40* If we multiply any number by 11, and that product by 2, we shall 
evidently obtain a product equal to (2 times 11 is) 22 times that number. 
If there should be three or more component parts, it is plain, that we first 
multiply by one of them^ that product by another , this last product by a 
thirdy and so on. 

For instance, to multiply by 144 (the compoiient parts of which being 8, 6 It 3,) 
we maltiply ftrat by 8, and obtain 8 times the given number ; that product by 6, and 
obtun (6 times 8 is) 48 times the given number ; and this last product by 3, and ob- 
tain (3 times 48 is) 144 times the given number. TlUs method of proceeauig may 
t>e ai^ed to any eovmssite namber whatever. Therefore, 

To multiply by a composite nuinber^ 

Rule. Multiply by its comporent parts continuaUy. 
nius. What will 15 acres of land come to at 29 dollars per acre? 



29 dollars^ price of 1 acre. 
5 one of the component parts. 

145 dollars, price of 5 acres. 
3 the other com. pt. 3x 

Ans. 435 dollars, price of 15 acres. 



The oomponentpartB (^ IS, are 5 
&3; 5 X 3= 15. The price of 5 acres 
is 30 X 5= 145 dollars ; the price of 
15 acres is evidently 3 times as muth, 
or 435 dollars, Ans. 



99 + 6X9 + 4 + 6+ 5) -s- 9. But4X99 + 6X9is evidently divisible by 9 
without a remainder; therefore the given number 465 divided by 9 will leave ilu^ 
tame remainder as the sum of its digits divided by 9 . 
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EXAMPLES. 

1. How much will 39 yards of cotton cloth come to at 16 cents a yndl 

Ans, 7CS cents. 

2. Suppoec there are 876 pensioners in one state, and each one receive? 
96 dollars per annumi* how much will they all receive 1 (12 X 8=96.) 

ilns. 96096 doUars. 

3. Suppose a man sows 1372S grains of wheat, and each grain produ- 
ces 42 other grains ; how many grains will he harvest 1 Ans, 576576. 

41* Annexing a cipher to the right hand of any number removes it one 
place towards the Icft^ and therefore increases its value tbn timss : and it 
18 therefore, in effect, multiplying^ it by ten. Hence as many crohers as 
we annex to the right hand of a number, so many times we muH^y that 
number by ten. Therefore, 

When the multiplier is 1, with any mimher ofciphen annexed^ 

Rule. Annex as many ciphers to the right hand of the mvi^ 

riPLICAND. 

EXAMPLES. 

50 'i ^ C 10 

100 

1000 

10000 

And so of any other number multiplied by 1(^ 100, 1000, &e. 

42. From the principles already esqplained, it is obvious, that, 

Wlien there are ctphers an the left hand of either or both the factory 
We may obtain the product by observing the foUowhig 

Rule. Neglect those ciphers, placesthe other figures nn- 
der one another, and multiply them as bemre directed; aadW- 
their product annex as many ciphers as were neglected in both 

fA.CT0B8. 






EXAMPLES. 



Mult. 
By 



536 
140 

2144 
536 



Prod. 75040 



It may be observed, that 
the namber 140 is a com- 
posite number^ composed 
of 14 and 10 ;— we first 
multiply by 14, and then 
bylO,fryaitA0Zti»^O. (See' 
Art. 40.; 



2 

623600 

7850 



3 
72360 
12300 



21706 
14470 
7236 



889905000 

4. There are 160 square rods in an acre ; how many square rods then 
in 670 acres 1 Ans, 91200. 

6. Bought 130 acres of land at 40 doUars per acre ; how much did it 
c<)me to T " -Ans. 5200 dollars. 

6. Seventy men paid a certain sum, whereof each man paid 1300 dol- 
lars ; how much did they all pay 1 Ans. 91000 dollars. 
*7. There are 60 minutes in an hour, and 24 hours in a day ; how many 
minutes then are there in 1 day 1 1 week 7 — — 1 year? (allow- 
ing 7 days to a week^ and 52 weeks to the yeaa-, Ans. to tast^ 524160 

TBSORBTZOAZi QUBSTlOSrS. 

What is simple mnhiplieation 1 What the sign? How is it read? What 

taaMs are ased in maltipuoatioB 1 What is the multiplicaBd ? the raaltipii* 

or ? — — ivoduct 1 What are botb the mnU^ieMtd a»d the imUtiplier someticaes 

* A Latin phrase slgnUyini^ bif tHe iftar* 



HUI.TIPUCATION OF 60EPLB NUHBBB6. 35 

called 1 What is tbe rule for muUiplmMg HmpU nwrnHrg^ wben the ttoltipUer 
does not exceed 12 1 What, when the multiplier exceeds 12 1 What is the method 

ofproof? What, the first step? thesecondl thethirdl thefouithi 

When ciphers occar between any of the significant figures of the multiplier, how 
do you proceed 1 What is a composite number 7 What are the parte of a compo- 
site number called ? How do you multiply by a composite number 1 . How do you 
inroceed wh^n the multiplier Is 1, with any number of ciphers annexed 1 How, 
when there are ciphers on the right hand aide of either or loth the Actors ? 



EXAMPLES FOR PRACTICE. 

1. Muhit^y 6749857 .by 78. Product -448488846. 

2 2663294 by 872 2313672368. 

3 78965987 by 6893 465346661391. 

4 662916859 by 490070 275868666090130. 

6. In one mile are 320 rods ; how manjr rods in 57 miles 7 

6. It is 436 miles from Boston to the city of Washington; how many 
rods is that 7 Ans, 139520. 

7. What wiU 131 yards of Irish linen come to, at 38 cents peryard 7 

Ant. 4978 cents. 

8. What cost 784 chests of tea at $69 per chest 7 Ans. $54096. 

9. 10700 men take a prize, whereof each man receives $46 ; what was 
the sum of money taken 7 Ans. $492200. 

10. There are 24 hours in a day; — if a ship sail 7 miles in an hour, how- 
far wiil shessail in one day 7 ' 36 days 7 — 365 days 7 

Ans. to the laat^ 61320 miles. 

11. If 46 men can do apiece of work in 60 days, how many will it take 
to do it in one day 7 Ans. 2760. 

12. If 1851 men receive $758 iqpiece, how many dollars will they all re- 
ceive 7 ' iln«. $1403058. 

13. Two men depart from the same place, and travef in opposite direc- 
tions, one at the rate of 27 miles a day, the other 31 miles a aay ; how far 
apart wUl they be at the end of 6 days 7 Ana. 348 miles. 

14.. A merchant bought 13 pieces of cloth, each piece contatpinff 28 
yards, at $6 a yard ; how many yards were there, and what the whole 
cost 7 An8. there were 364 yards^ and it coat $2184. 

15. If 18 men can do a piece of work in 90 days, how long* will it take 
one man to do the same 7 Ans. 1620 days. 

16. If the use of $100. for one year^ be $6, what will be the use for 2 
year87 3 yearsi -. 7 years7 16 years 7 — . 74 years7 

Ans, to the laetf $444. 

17. If the use of $1, for one year, be 6 cents, what will be the use of $2 ? 
$67 $77 $157 -. $2B1 (for the same time.) 

Ans. to the last, 150 cents. 

18. An army has 150 wagons loaded with beef; each has 6 barrels, each 
barrel contains 2 hundred pounds, and each hundred pounds is worth 
$3; What is the value of the whole 7 Ans. $6400. 

19. What sum of money must be divided among 27 men, that each may 
receive^ $1167 Ans. $ai05. 

20. If a carria^ wheel turn round 346 times in running 1 mile, how 
many times wiUit turn round in the distance from New York to Phila- 
delphia, it being 96 miles 7 ilr». 32870. 

21. Two men, A and B, start from the same place at the same time, and 
travel the same way; A travels 62 miles a day, apd B 44 ; how £Eir apari 
will they be at the end of 14 days 7 Am. 1 12 miles> 
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22. There is a field full well I know, 
Wherein jiwt forty trees doth g^row — 
And on each tree seven boug'hs there be, j 
And on each bough seven nests, you see, v 
And in each nest are blackbirds three ; — > 
Each blackbird eateth in a year, 
A bushel of corn or very near ; 
Then nicely reckon with your pen, 
What they will eat in years ten. Ana. 58800 bushels. 



DZVlSZOSr OF SZMFXiB 

COMMONLY CALLED 

SXMP3LE DlinSIOlf . 

4:3« Simple division is finding how often one simple num- 
ber is contained in another ^ and ts a short method of performing 
sxteraC subtractions. 

nius. Master James divided 12 pears among 3 of his companions; 
how many pears did each one receive 1 
By division 3)12(4 times. ' ,£ 12 9 6 3 

That is,3 will »)in 12. 4 times; •§! 3333 

therefore each boy will receive "'^ 

4 pears. Ans, ^$ 9 6 3 



Henee It appean tliat 
questions in divldoncaD 
be performed hy sevMsl 
BubtracUoDs. But wben 
the numbera are large tbe 



operations become tedious. The number of subtractions indicate the quotient. 

TABLG. 



How 
man) 
times 


in in in in in in in 


.. ■ 

in in in in 


2 


41 61 81 101 121 141 101 


181 201 22? 241 


3 


61 91 121 151 181 211 241 


271 301 331 -36? 


4 


81 12? 161 201 241 281 821 


361 401 441 481 


5 


. 101 161 201 261 301 851 401 


451 501 551 60! 


6 


121 181 241 801 361 421 481 


541 601 661 721 


7 


141 211 281 851 421 491 661 


631 701 771 841 


8 


161 241 821 401 481 561 641 


721 801 881 961 


9 


181 271 361 451 541 631 721 


811 901 991 1081 


10 


201 341 401 501 601 701 801 


901 1001 1101 1201 


11 


221 331 441 551 661 771 881 


991 1101 1211 1321 


12 

1^ ■ 


241 361 481 601 721 841 961 1081 1201 1321 1441 f 



4t^m '^^^ sign—signifies division, and is read divided by. 
As 16 -r 5=3, that is to say/l5 dieided bybia equal to 3-. 

4|.|^^ The viNcuLuif indicates that the numbers or quan- 
tities over which it is placed, should first be united. 

As 15x3+6, indicates that 3 & 6 aro to be united, previous to their be- 
Ingr multiplied into 15: hence 15X3-Mi=:l35. Here, if it had not been 
ifor the vinculum, we should have multiplied 15 by 3, and added 6 to the 
product, and thus we should have obtained ojiiy 51. 

40« There are pour terms to be noticed in division, the di- 
fidend, diwisor, quotient^ and remainder. 



DIVISION OF 8IXPLB KTTXBEBS. 37 

I. The DIVIDEND, is the number ^iven to be divided. 

II. The DIVISOR is the number given to divide by. 

III. The quoTiKNT is the nummsr of times the dividend con- 
tains the divisor. « 

IV. The BiMAiMOSR is wJuU ie left of the dividend, after con- 
* tainingthe divisor as many times as is possible. 

From this last definition it is evident 

Ist, That the remainder will always be of the same name as the diyidend, because 
it is '* what is left** of it ; that is, it is apart of it. 

Sdly. That the remainder must always be less than the divisor, else it would be 
^t pomible'* for the divided to contain the dMsor another time. 

nius. If 13 men have equal shares in a cotton manufactory, and a di- 
vidend of 3579 dollars is to be made out between them ; how much will 
each man receive 1 , 

Here it is evident that if we divide 3579 dollars into 13 equal parts, ont of these 
parts will be the sum which each man is to receive. Therefore, 
Divis. Dividend. auot.| 1st, We seek how often 13 will go into 35 (this 
13) 35 79* (275 | being a sufficient number of the left hand figures 



97 
91 

^9 
65 

Remainder 4 dola. 



of the dividend) which we find to be 2 times; there- 
fore we put 2 in the quotient. 

2dly, We multiply the divisor by this quotient 
fi^re, and set the product under tnat part of the 
dividend used, viz. 35 (00). 

3dly, We subtract the product therefirom, (26 
from 35.) 

4thly, We bring down the next figure of the di- 

vidend (7) to the right hand of the remainder (9). 

Then seek, multiply, subtract, and bring down, as before. Henc^ 

47* jH? divide simple numbers, we have this 

RvLB. 1. Sebk how often the divisor will go in as many of 
the left hand figures of the dividend as are just necessary, and 
set the result in the quotient. 

II. Multiply the divisor by this quotient figure, and set the 
product under that part of the dividend used. 

m. Subtract it therefrom. 

rV. Bring Dowiv the next figure of the dividend to the right 
hand of the remainder, and proceed as before. 

NOTE. If, after having brought down a figure to the remainder, it should atitt be 
Use ttasuthe divisor, place a cipher in the quotient, and bringdown another figure. 

fThe foreg(dng Method of performing the operation is called LONG DIVISION.] 



* Analyds. 13)3579(900 Quot. of 
13X300 = 9000 


2600 -MS 


13) d79( 70 auot. of 
13X70 = 010 


910 ^ 13 


13) 89( SOuoLof 


65 + 13 



13 X 5 = 65 — 

— 875 Ouot. of (3579 — 4) -»■ 13. 
4 remains undivided =s- 4 

Whole dividend 3579 



is ABITHMETIC. 

17)4921(289. PROOF.* 23)70^30i 

344- 48* Add the remainder and ail' the subira-' 69^ 

— ^iencb together, and, if TBSiB. SUM is equal to — 

152 the DiviDBKD, the work is right. 

1^^ Itwinbebesttomarkthenumbentobeaddedwitb 

■■ +, as per Qjcamples. Be caatiouB not to add in 

1 61 any of the upper numbers. 



163+ 

~84. 




Proof 7012 



4921 Pboop. 
Charles gave 3 bo^ 15 lemons, how many did he give each one 7 

15 -J- a how many 1 Ans, 5. 

Charles ^ve 3 boys 5 lemons each, how many did he give all three ? ' 

3 X 5 now manyl Ans. 15. 

A man sold 6 swine for 18 dollars, how much was thai apiece 7 

18-7-6 how manyl Ans, 3 {cellars.) 

A man sold 6 swine for 3 dollars each, how much was that in all 7 ' 

6X3 how many 7 A»j*. 18 (dollars.) 

Hence it appears that 

49« Divisian is the reverse of rmdtipHcationi and may 
be proved by it. 

And inde^ tlie method we have given, although (j^enerally styled the proef hy 
addition^ is, in reality, proof kf muUiplieation* as plauily appears from our iUnstn- 
tion of it 

EXAMPLES IN DIVISION. 

1. Nineteen men drew a prize of 17^76 dollars; how much was that 
apiece 7 Ans. 925 dollars^ and I ddUar left. 

2. Divide 2408881 by 413. Quo^. 5832, Rem. 266. 

3. I would plant 2070 fruit trees in 14 rows ; how many trees musi I 
place in each row 7 . Ans,VSB. 

4. Ninety thousandflve hundred and twenty-Jive dollars are to be raised 
by seventy-one men ; now much is that per man 7 Ans. 1275 doUars. 

6.- A paymaster received 163033 dollars to be paid out amon^ 87 men; 
how much must each man receive 7 Ans. 1759 dollars. 

6. What number multiplied by 57 will produce the same as 143 multi- 
plied by 71, plus 50 7 Ans. 179. 

* The seixeral methods of proof may be found in Pike's large Arithmetic, €x in 
Uutton*s Mathematics. The one here given is the most {Hractical and may be Ums 
illustrate : 

Divisor. Dividend =: Product, &c. 

387 ) 168696(459 fij^gSI = €»6 + «5t >^ P°«»«dwnH 

Divisor X 4 (00) = U68.. s ^^i q,,|, x paondpiQn 

.S1B9. 

Divisor X 5 (0) = .1^5.= eegx 09 X poftondnmR 

' ..3546 

Divisor X 9 = . .3303 = coGC 6 X P««9|ldmill| 

Ronainder ...SJS ^ s ..... . g^ japofama^ 

Proof iOMWO *|ua|lon^ esf iandfunfi 

•jNM|A{a VK pwwjidmnw 
Here it plainly upean, that tiie I>imdend in division answers to the Product in 
iltiplioanoa, and theDtvtMr to onst(f the f Meters; and that the process of find- 
r the Qii#fMii< ismoely the piocenof flnduig the •ttcr/MtM*. 

r Aarvirvifaitf ctet,aftarwelAytbioQthtd(mtil^\bft«ivt9nx^ ^ 

ttimiiffpii«|iM»tlM«»€VMttfin&andt»teidQ«[tkV»^ .%«^X^\a 



DIVISION'OF simple m7MBEB8. ^ 

7. How many times will 517 go in 30380471 1 Ans, S6763. 

8. I would Knee m a piece ofjenronnd for the purpose of setting' out 3045 
-Ju>ico fimit trees, so as to have & rows, and '^he trees 33 feet apart ; how 
qu-ge a piece must I enclose 1 Ans, 2871 feet Umg^ hyW bo feet tride. 

DiTis. DivM. auot. I MultiplyiQg the divi- 1 1 Divis. 1 Di vid. X S. 1 Ouot X S 
4 ) 16 ( 4 I dead by 2 we have | 4 ) 32 (8 

1 Divis. 1 Divid. 4-3. Quot -^S 
I>»rt(li7^thedividendby2,wehave4 ) 8 (2 Thcreforr. 

^ the DivisoB remain the same, 

SO* Multiplying the dividend by any number is multiply, 
ing the qvotient by tJiat number, and dividing the widbnd 
is dividing^ the quotient. 

For, the larger the dividend the optcncr the same divisor will be coatained in it ; 
wd the ffSMUcr the rawia timbs. ' 

Oivis. Divid. Qaot. ) Muttiplyinctiiedlvi- I 1 Divis. X 3. 1 Divid. 1 Qaot.-^2. 
4 ) 16 ( 4 |sorby?Whave {8 ) 16 (. 2 

1 Divisor -HS. 1 Divid. 1 dttot. X 9 

Z>iru/in^thedivi8orb72,wehave ^ ) 16 ( 9 Therefore. 
If the DivinxND riaimain the same, 

5X« MuUiplying the divisor by any number, is dividing 
the quotient by that number, and dividing the divisor is mul- 
tiplying the quotient. 

For, the larger the divisor, the nwca timbs it will be contained in the sarM di 
viitni aad the ssisner the orraiiBa. 

Divisor. Dividend. Quotient. 
\ 4 ) 16 ( 4 

Divid. It Divis. 1 Divis. X 3. 1 Divid. X 3. 1 Ouot. 

AM«p/yf7UrBOTul6and4by2,wehaye & ) a^ (4 

Dfvld. lb DlTls. 1 Divis. 4-1 1 Olvfd. -9-3. 1 anot. 

DtPMitn^ BOTH 16 and 4 by 2,.we have 2 ) 8 ( 4 Therefore, 

^%* If the dividend and divtfor be both multiplied or both 
divided by the same numbeVf the quotient will not be altered. 

This is an evident eonseqnence of the combination of the two precedingr articles , 
is wUch the effect of the multiplication and division by the same number evident 
ly dettroy each other. Bee Art. 30 c. 

CONTRACTIONS IN DIVISION. 

53« When the divisor doea not exceed 12, a shoi-ier way is generally 
Dttde uae o^ called Short Division. It consists in performing the ope 
rations in the mind, setting down the auotiont figures directly under the 
respective figures of the mvidend, ana carrying the remainder to the 

BxAicPLB. Divide the number 357 by 3. 

S)397 I First, we consider how often the divisor 3, will go in 3 ; 

-— Rem. I wiiich we find to be once^ and that 1 remains. We set the 

Qnot. 176«-1 I qnotioit figure 1 undsmeatbv and conceive* the remainder 1, 



* Cooeeivinc the remainder to be pr^ed to the next figure of the dividend is 
(»ly givfaig to It its proper vahie, or supposing it placed where it actually belongs ; 
for, it is very evideiU, from our notation, that every unit of anyplace or order is 
equal to tkIh unite of the next right hand place, and the only 
way to express the remainder in connecUon with the next figurc- 
of the dividend, is, to prefix it to that next figure. This may be 
more easily seen from the annexed analysis : by which, we also 
see, that the first quoUent &pire [11 is not barely 1, but 100 ; and 
that the second quotient figure [7] is not barely 7, but 70 ; as 
may likewise be seen ftom what we have before observed. Sec 



3)900(100 
S)140( 70 

3)357(178 k, 1 
*plA|p 'onb 



Vote to JHus. Art. 46, bottom of the page. 



30 ASITHXETIC. 

to be prefixed to the next figure (5) of tlie dividend. We then eoasider how oilen 
the diyieor will go in the sum (15) thmt it makes ; wbieh we find to be 7 times and 
that 1 remains. We set the 7 underneatli, and coneetre the 1 to be prdBaud to the 
next figure (7) ; and asain consider how often the divisor win go in tiie sum (17 ;) 
which we find to be 8 tunes and that 1 remains. This being the last remainder we 
j^aee it to the right hand. 

Hence, to perform SHORT DIVISION, we have thefoOowing 

RuLB. Consider how often the divisor wiil go in the fiest 
FIGURE or FIGURES of the dividend, set the quotient underneath, 
and conceive the remainder to be prefixed to the nkjlt figure; 
then consider how often the divisor will go in the suh that it 
MAKES) and proceed as before. 



EXAIMUPLES. 

1. 3)7259 2. 4)8350 3. 6)98762 4. 6)12375 5. 7)34673 6. 8)83967 
Proof. Multiply the quotient by the divisor and add in the remainder. 

54* When the divisor is a composite number, it is evident, that we may 

divide, by dividing by one of its eom^j^onent parts, thai quotient by aho- 

THEft, and so on. For, as in multiplication, we have made the prooess 

of multiplying by {be component parts, evident, in obtaining tbeprodyid 

-by a composite nimiber, so here the contrary evidently takes place. 

If 15 acres of land Cost 436 dollars ; what is it ger acre 1 15?=: 3 X 5. 
3)435 dollars, whole cost. {See JU, to Rule, Art. 40.) 

6)146 dollars, price per acre, if there had been only 3 acres. ^ 
— 5 times > For, it ')S 

29 doUard, price per aore^ there being fF acres J 

oyident, that the more land for the sam^ money, the less wiU be the pric^ 
PEB ACBE, and vice versa.* 

Hence, to divide by a cOBfPOSiTB ^vmbbb, 
Rule. Divide by its component parts continualltf, 

EXAMPLES. 

1 . Divide 713 dollars among 18 men 7 3 X 6 =3 18. Therefore, 
3)713 dollars. Let the wbole sum be divided among 3 of the men, anl we 



6)237—2 

"39 — 3 
X 6+3 

'i 2i7 
I X 3 + 2 

713 dollars. 



obtain a quotient of 337 dollars for each man and have 8 duA- 
lars left. Also, let the whole number of men b$ divided into 
3 classes, and let one of the thrbb mbn wlio now h<dd the mo* 
ney, be at the bead of each class. Again, let each of these 
TRRBK XBN divide the money among his fellows, and the result 
in each class, it win be seen, will be 39 dollars to each man*,^ 
and there wiU in bach class also be 3 dollars left. Hence, in 
the divisionshj the thrbb mbn, there are three remainders of 
3 dollars each ; or (3 times 3 is) 9 dollars remainder ; whleb 
added to the remainder (3) of the former division, gives for the 
whole, and true remainder 11. This process of finding the tbvs 
RBMAiNDBR, Will, by trial, be seen to apply equaDv well In the 

division by numbers consisting of more than two component parts. Wherefore we 

havetliis 

55 • Rule. Multiply the last beblaindeb by the divisor of the pobmbb 



* AmA #&^ contrary. Literally, vxcb signifies a state or eondztton, and vbbbi 
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DIVI0IOH, and add in the remainder of that ditisiost j tokt this fw fu 
THEN BEING THE BEMAiNDEB, and pToceed OM before, ^ 

'. 2. Divide8623 by 112. (=2 X 7 X a) 

2)8623 

— 1 

7x7 + 6 = 56; 
then 56 X 2 -f 1 
^111, the true remainder. 

3. Divide 17951 by 72. Quot, 249, True Rem. 23. 

4. Divide 9599 by 96. QvoL 99, True Rem. 96. 

5. Divide 48311 by 132. (= 2 X 6 X U.) Qtujt. 366, True Rem. 131. 

6. Divide 60839 by 120. (=2 X 6 X 10.) Quot. 606, True iZcm. 119, 

56* We have seen. Art 41, that annexing a cipher to the right hand of 
any number orciiEASEe its value ten timesj ori& in effect, mvUipli ' 
it by TEN. Whence, it is evident, that cvUxng qffz, ci^ier from the 

hand of any numb^ decbsases its value also ten timtt ; or i& in e 

dividing u by ten. Hence, aa many ciphers as we cut off from the 
right hand of any number so mant times we divide that number by ten. 

If we cot off one cipher, we divide tbe rnunber by one tbs, or tinphr bv na ; 
if tvo Ciphers l^ ten Uns\oj 100; if thret ctpbert by 1000, fre. And it is obviow, 
from our notatioB, that cutting off any other Jlgnret wiU have tlie Mune dfeet ; only 
the figures cut oftf miut be considered as eowu part of tke dividend undivided. 
Therefore, 

When the divisor is 1, with any number of ciphere annexed. 

Rule. Cut oE as many figinres from the right hand of the 
dividend ; th^ figures on the lbft will constitute the quotient, 
and those on the bight, the remainder. 

EXAMPLES. 

By Divide Quo. Rem. 
110)78639(786319 \ 
1100)78639(786139 f And so of any other number divided by 
II 000)78539(78 1639 C lOi IW, 1000, &c. 
110000)78639(718639 > 

5. In one dollar are 100 cents ; how many dollars in 286 cents 1 

Of what name is this remainder 7 Ans. 2, & 85 rewi. 

(See \8t. inference to definition IV. Art, 4o.) 

6. How many dollars in 1728 cents? Ans. 17, ^ 28 ccnteorcf. 
- 7. Iirbne dollar are 1000 mills ; how many dollars in 4785 mills? 

Ans. 4, c^ 786 rem. 
Of what name is the remainder ? {See inference above referred to.) 
8. How many dollars in 37625 mills ? Ans. 37, c^ 626 mills over. 

57. Any number with ciphers annexed, is a composite number, com- 
posed of I with as many ciphers annexed, and the number denoted by 
-the other fibres of it. 

Thus, 10500 is a composite number, cotoposcd of 100, ^d the number 103. 
Hence(Art8. 56, and 47 or 53,) it is evident, that we may ^ylje by any wun^er 
with ciphers annexed, by dividing first by 10, 100, 1000, fcCj, (Art. 56,) ™J*eBby 
the number denoted by the otherflgures of it, (Art. 47 or 53) ; That is, by the pro- 
cess ej^ressed in tlie following 

RuLB. Cut off the CIPHERS /rom the right hand of the di- 
visor, and AS MANY FIGURES from the right Kond of IHe TiV5^- 



'^Z ARITBXBTIC. 

DEMD ; and divide the rbmainino figures of the dividend, bff 

the REMAINING figuree of the dioieor, 

fjCr Obsbrvb to bring down tbe figuraa cvt off ftom the diviiind to the ri^kt 
hand of the remainder. 

' EXAMPLES. 

I. Divide 99933 doUara among* 1300 men. 
13100)999133(76 dol 



91 lars, Ans. 

89 

78 

1133i?cwi. 



This process l8 evident as well from Art. 9S, as from the 
above ezirfanaticm ; for cutth^ off two i^Boes of flgoies 
from the dividend and dioiaw^ is, In eflfect, dividiiig both 
these terms by the same number (100) .... Thoefine 
it the quotient will not be altered.** 



2. 71000)6781539 3. 11100)453198 4. 3651 00)94381 75( 

— Rem, — Rem. — R^m. 

auot. 96 — ' 6639 duot. 41 — 298 Quot 25 — 31375. 

'' 5. How many lots of land may be bougiit for 18597 dollars, at 160 dol- 
lars a lot 7 Ans, 523 lots^ and there will be 147 dollars left. 

58* L Divida 1 apple among 5 boys. 

Dlviaor. Dividend. I As the operati<m now stancto, it is plain, that the diviedon 
5)1(1 cannot b« executed. But the quotient may be expressed 1^ 

1 -T- 5, or more properly, by ^ ; which is read one-fifth. The dlvisioa may be per- 
formed, however, by dividing the apirie, (or conceiving it to be divided,) into 5 
equalparts. This would give to each boy oxb of the five parts, or ^ of the ap^iie, 
,1ng. 
II. The expressions, 1, X, 1, dfcc, are called fractions, that is broken 

numbers^ or some part or parts of the unit or whole of any thing'. Frac- 
tions, it' will be seen, abisb fbom division, and are proper and adequate 
expressions for the quotient. 

ill. The lower number, which is the divisor in division, is called the 
denomiriator ; and the upper nunibery which is the dividend, the numera- 
tor. 

IV. Divide 16 apples equally among 6 boys. 



Divisor. Dividend. Quotient. 
5 ) 16 (31 

15 ^ 



Here dividmg as usual, we obtlun 3 iirhole i^h 
pies for each boy ; but th«re is one amrie left, unr 
divided. In order, therefore, to divide oil the ap* 
pies equally amonf the boys, we must eviden^jr 
divide this oMt lemaining tippie into iefuai paHsy 
Remainder 1 apple. and give one of the parts to each boy. This will 

give to each 3 apples, and one-fifth of another apple, which is written, 3^ apples, 

Hence we observe this important principle, viz., that, 
S9» '^^^ REMAiNDKR, after division, may be placed over the 
oiTisoR, and annexed to the quotient. 

NOTE. In division, the qvoTiiNT does not include the remainder, bat hereafter 
the term will be used to express the remainder, toobthxe vfith the other quotient. 

00« ^^ INTBGSB i^ the WHOLE ofony thing, or it is a whole 
NUMBER, as distinguished from a fraction. 

Thus, in tbe above result, the 3 are int^ers, and the ^ b. fraction. 

Numbers ccmsisting of iiJegcrs and fractions, as 31, 2jL, &c., arc 

Jailed mixed NUMBXB7. 
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WhatUi^mptedivitionl What tbefrignl How is it readi What doestbe 
vinculum indicate 1 Wliat terms are to be noticed in division 1 Wliat is the divi- 

^^dt divisor 1 quotient? remainder? Whtd it^jirstinfereuce ' 

to last? What the second f What is the first part of the ruli ? What the se- 

cand 1 the third ? ttie fourth ? What is tliis method of performing the 

opera^on called ? What is the method of proof? What appears from the illustra- 
tion of this method ? {See JWte, bottom of page.) What is division the reverse of? 
If the DIVISOR remain the same, what enect will mult^lying the dividknd have on 

the quotieut ? dhfiding the DivmsiiB ? Why ? If the DxvxstHD remain the 

88110, what efflbcfwill sMtfefyMur the divisor have on the quotient ? tU" 

viiinr the divisor ? Why ? What if the dividend and divisor be both multipli- 
ed, or BOTB- divided, by the same number ? What if the divisor does not exceed 12 1 
b what does Skort Dimsion consist? What is the rule ? How do you divide bv 
a eos^osito number ? How do yon find the true remainder 1 Whcta the divisor te 
1, v«£fc dphtrs annexed^ how do you proceed ? How do you divide when the divisor 

is art mvmbir with ciphers annexed 7 What are the eftj^ressons |^, -^j j^, &c. called ? 

What are ftacti(Nas ? Whence do they arise? WhatisthefoioeriittmAfr? What 
the ufper ? What may be done with the remainder in division ? What is as 
itOeger 7 What are numbers consisting of integers and fractions caDed? 

EXAMPLES FOR PRACTICE. 

I. IHvide 296876234 by 64. Quot. 4638691 Rem. 10. 

2. 47989B36925 „ 736 65291886 715. 

3 26674983184 ,. 8962 2966296 432. 

4 63479689236 .. 7684 6959876 -i— 2052. 

6. The sum of tl987 is to be divided anions 17 men; what' will eajch 

man receive 1 Ans. 1 16 dollars, and 15 dollars rem. 

6. A man travelled 663 miles in 17 days ; how much was that per day 1 

Ans. 39 miles, 

7. An army of 615 men is provided with 20910 pounds of bread, for 17 

(lays ; how much is that per man, for the voholi ttme ? how much 

for 1 day 7 Ans, for the whole time 34 pouruiSf for 1 day 2 pounds. 

8. A merchant gained 7500 dollars in 6 years ; how much was that per 
day, there being* ^5 days in a year ? Ans, 3 dollars, and 930 dollars over. 

V. A man wiuies to travel 58o miles in 13 days ; how 1^ must he travel 
each ^17'^ -^^^^ ^6 miles, 

10. The distance from the earth to the sun is 95,000,000 of miles, and 
light moves iJhat distance in about 8 minutes ; at what rate does it travel 
per minute'} A7». 11,875,000 mi^e^. 

II. I have 760 pieces of cloth, and can put no more than 15 pieces in a 
bale I how many Dales will it take 7 Ans, 50. 

12. What number must I multiply by 135, that the product may be 
5067101 Arw.3746. 

13. •638,509,421 are to be divided among 4009 men; what will each 
man receive 7 ' An^. $159,269. 

14. A man would put 17,484 pounds of tea in 186 chests, how many 
pounds must he put in each chest 7 Ans, 94.- 

}6. If you distribute $48,750 among a-number of men, in such a man- 
ner as to give to each one 9975, how many men receive a share 7 Ans. 50. 

16. A man has an annual income of $3555 ; how much may he spend 
per day^ to lay up at the year's end $270 7 Ans. $9; 

17. if 2760 men can do a piece of work in one day, how many days will 
it take 46 men to do the same 7 How many men will do the wors in 6 
^ya 7 in 15 davs ? in 120 days 7 Ans. to the last, $3 



34 

la How long wm it take to travel 986 milei^aitlMittto of 34 mflei a 
dayl A7u,2ddasfi. 

19. If a carriage wheel turns round 32870 times innuming firom N«v- 
York to Philade^>hia, a distance of 96 miles, how many times does it torn 
in running 1 mile? ilii«.34& 

20. Suppose an orchard of 375 trees, each tree bearing on an avcraffe 
891 apples; and suppose 99 of these apoies make abushd, and 8 busM^ 
1 barrel of cider; bow many barrdax>r cider inay be made from audi so 
orchard 7 Ana, 421 ftomeb, and 693 apples over. 

lamoBLLAirBous amnmomi, 

1. Bought a horse for 137 dollars, and harness for 73 dolbuTB; what did 
(hey both cost 1 

2. If a horse and harness cost 210 dollars, and the harness cost 73 del- 
Ian, what is the cost of the horse? 

3. There are two numbers, the greater is 318^ and the less 282 ; vhii 
is ^ir sum? 

4. The sum of two^ numbers is 600^ and the less is 262 ; wliat is the 
greater? 

5. Of two numbers, the greater is 613, and the lua 376 ; what is their 
dWerence 7 

o. If the minuend be 5451, and the subtrahend 4615, what is the re* 
mainder ? If ^e remainder be 936, and the subtrahend 4616^ what is the 
minuend ? 

7. The MiNiJKND and srBTRABBifo being given, bow do yon find the naiiArvMa? 
The lemahider and subtrahend being given, how do yon find the minuend 1 

6. I'he BUM of two numbers and on> of them being given, how do yon 
find the oTHsa ? 

9. The GRBATKB of two numbers, and tfafeir diffebenck being rivn, 
how do you find the libs ? The lesseb of two numbers, and their dh^ 
FSBBKCB being given, how do you find the obeatbb? 

10. The 8um of two numbers is 52, and one of them is 18; what is the 
other? 

11. The greater of two numbers is 34, and their d^erence 16; what 
is the less? 

12. The leaser of two numbers is 18, and their diference 16; what is 
thefiTcoter 7, 

iX If one pound of butter cost 16 cents, what cost 17 pounds 7 

Ana, 266 eenU. 

14. If one bushel of wheat cost 2 dollars, what cost 56 bushels? 

Ana. 112 eUtUars. 

15. When the price of an urit of any thing is given, how do yon find the price oC 
abt humbkr of units 1 

16. If the price of one gallon is 3 shillings, what is the price of ISgaUons? 

Ana.bAskminaa. 

17. If the price of one yard is 9 pence, what is the price of 13 yarcus'^ 

Ana. Ill peuee. 

18. If the price of the unit be in cnrrs, in what will the price of any munber sf 
UBits be 1 If in dollars, what 1 If in shillings, what ? If in pbncb, what f 

19. When ^e price of any oivsn muhbbr of units is given, how do yon fln4 the 
yrice of oni ? In what idnd of money will the answer be ? 

20. If the price of 19 bushels of rye be 1064 cents, what will be the 
price of one bushel ? Ana. 66 da. 

■ 21. If 378 pounds of tea cost 1512 shillings^ what is the price of one 
pound? Ans. 4 ekiUinga. 

ThA PACTOBS being given, how do jron find the fboduot ? 

PKODUCT a&doNB or the Ceictors being given, how do yoxi frid 
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2L Tbe DivxaoB and auoriXNT being given, bow do you find tbe diti- 
hbbd? 

25. llie dividend and quotient being given, how do yon find the diviaor ? 

26. WhatiiUie product of tbe ftctora 26 and 121 

27. What number multiplied by 12, will produce 312? 

28. What number multiplied by 26, will produce 312 1 

29. If the divisor be 12 and quotient 26, what is the dividend 7 

30. If the dividend be 312, and quotient 26, what is the diviior 1 

31. If a man nve 6 cents a day, bow many cents would that be in I 

year, or 365 days 'I how many in 46 years 1 how many doUaf* 

would it be? —-4iow many cows could he ouy with the money at 12 dol- 
lars each? An*, to the lattf 82 cows, and 1 dollar UicenU rum. 

32. A man sold sixteen head of young cattle, at 23 dollars a head, anda 
yoke of oxen at 76 dollars ; in pay, he received a chaise, worth 1 14 dollars, 
and the rest in money. How much money did he receive? Ana. 329 dolt 

33. Bought 7-pieces of cloth at 63 dollars a piece. 
386pr. ofshoesat2doilarsapair, anu 
614 pieces of calico at 4 dollars a piece, 



CI 



What is the amount? An». t3267. 

34. The earth, in moving round the sun, travels at the rate of about 
68000 miles an hour ; how many miles then does it travel in one day, 
(24 hours ? ) h ow many mues in one year, (or 865 days t) how 
many days would it take a man to travel tnis last distance, at tbe rate ol 
40 miles a day ? ^how many years 7 Ana, U>la»t, 4OB0O jfeofn. 

35. There is a piece of ground 6 rods long and 3 wide ; how many 
square rods does it contain 7 

.NOTE. A xfusrerMl is a square, (like one of those In tbe flgnre below,) 1 rod oil 
eachskle. 

Here we see that tliere are as manv squares 
[ in each row, as rods on one side, ana trat the 

3 [ I I I number of rows is equal to the number of rods 

^ on the other side. It is plaiii, therefore, that the 

"S whole number of square rods in the piece, is 

j^ 'obtained by multiplying the number <f rode it 

is LONO by the nurnber of rode it is wiP«« That 

ifl by MVLTIPLVINO TBB LEHOTH BV THB BBSADl B. 

Thus, 5 X 3 = 15 square rods ; (wbieb Is ealled the erea.) Ane. 
D^mtMH 1. Two Unes are said to be parallel, when tbey sre every where at the 
same dlitance from eacb other. 
3. A figure, haying its opposite sides equal and parallel, (like the ekw^) Is eaUed 



5 rods long. 



-it 



a^pmreUeUgram, or oblong^ 
3. A figure having , 



_ ALL Its sides BQUAL ABD PABALLBL, (Z«&« OfU Of thOSO tB tkO 

o^see,) is called a bquarb.* ^ 

36. How many square rods in a field 75 rods one way, and 60 the other ? 

Ans. 4500 (square rods,) 

37. In one acre are 160 square rods ; how many acres m the above 
mentioned field 7 Ans. 28 (acres), and 2 squ^sre rods over. 

* The space enclosed is called the abba. 

What 18 the area of a field 115 rods one way, and 76 the other 7 

Ans, 53 acres &nd 145 rods over. 

39. It is required to find how long a piece of land must be, tl^ is 25 

rods wide, to contain 15 acres. Ans, 96 rods. 

4a What is the sum of twice 397, three times 794, four times 3176, fhrc 

times 15880, six times 95280, and once 333040? Ans, okb miluon. 

41. A cashier received, $409, 62013, 68510, and 6928 ; of which he paid 

away 15 thousand 15 hundred and 15 dollars ; bow much has he left? 




* TamoMMnoAL QvMsnowe, What is a squaxe'^ — 
sv9riP!9iteef«Bld CO be parallel? What is a vcnralUloffraaa 
^oo jfiBtf cjbe Area of an oblODf 7 
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d« A FKACTiON is one or mart pmris of a uhit. 

mos. 4 /crOni^t make 1 pomy. Here, 1 penny Ib the uhit, and 4 /crCftti^itf 
partg. 

1 farthing is 9me-fourtk of 1 penqy. 

3 faithh^ are tkrffmurUu of 1 p«uqr, kA. 

dSf A WLOAB FRACTION is ofie OT more poTts of a VNiTt es> 
pressed by two numbers placed one aboTe the other, with a line 
Detween them. 

lUiw. If 8 zhiUinga make 1 dcUarj then 1 iolUar is the uhit, and BMillnv* ^ 
fvu, 

1 shilling is i, {ilM-cighik,) of 1 dollar, 
dshilliais are 1, {tkrte-eigkAsy) of I dollar. 
5 shiliings are |, (jMt-tifiihs^) of 1 dirilar, fcc. 

08« '^^ LOWER NUMBER is Called the denominator, be- 
cause it GIVES NAME to the fraction. 

When a vmit is divided into 3 /arte, the parts are nambd tkirda, 
Wlien a unit is divided into 4 portej the parts are mam KB/mrtA^. 
And 0o on, tiie parts always taking their name from the nwaiber of them 
into which a unit is divid^. 

S4« The DENOMINATOR represents the number of parts isAo 
which the unit is divided. 

If an apple is divided into 4 parts^ 1 of these parts will be expressed by, i «f tte 

2ipU. The denominator, 4, representing that the unit, (which is here an apple,) is 
vided into 4 parts ; and the upper number, 1, denoting that I part is used. 

S&m '^^^ UPPER NUMBER is Called the NUMERATOR, beCSIlSe 

it. shows the number of parts used. 

Illus. Master Henry divided an apple into Gequal parts, but one of the parts betaig 

tmeound, he ate only 5 : consequently he ate only |- of the apple. Here " the doM* 

minator (6) represents the number of parts into which** the apple was divided, and 
tiie numerator (5) " shows the number of parts used.'* 

00 • The word, terms, is used to express both numerator 
and denominator of the same fraction. 

As the terms of the fraction, JL., are 7 a»d 12. 

STt^ A PROPER FRACTION Is one whose numerator is squAt 
to, or LESS than its denominator. 

As I, I, f ; i, §, h h &c- 

0S« A MIXED NUMBER is a WHOLE NUMBER and a FRACTION- 

li is a mixed number, and is read, one and a half. 

.2i id a mixed number, and is read, two and one-third, &c. 

It is plain that 1& is equal to 3 haloes; fori is equal to 8 halvesj and 2 halves 
and 1 half ia equal to 3 haivest or j. 

It is also plain, that ^ is equal to 7 thirds ; for 3 is equal to 6 thirds, and 6 thirds 
and 1 third is equal to 7 thirds, or j-. 

09« An IMPROPER FRACTION* is One whose numerator ie 

GREATER than its denominator. 

.■I , .1 I ■ . I. . I . . 1 1 ■ 

* Bo called on account of its being orbatbr than " a ttntt.*' which is not accor- 
i»« to *>«■ 4«<i»iMflM ^iint tc 1^ f^aotion is one or more parts or a uiUty Now <r«n£t 

If «iV«^<oii is owe or moT«poarU of Ckuit wiT<,lt is evidentiv 
(tootton oajUkTca th]DAoiicumt^«3s^c!^xV\\sfe>uA«(.^Qoi^^dS0^ 
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Eipreirions like these, ^, 1, y i ^^ are taprvper fractions. ^ 

TheezpfefSioD -f, iseqaalto Ui for, as 3 halves are eqaal to |- and j-, and aa | 
an eqoai to 1, S halves Bwt be equal to 1|. 

So also the ezpresBkin |-, is eqaal to Si ; for, aa 7 thirds are equal to j- and -I, and 
as 4. are equal to ^ 7 thirds must be equal to 3|. 

70« ^ inctioii whose numerator is squal to its dencminO' 

tor is equal to onb. 

IlhB. If a unit is divided into any certain number of equal parts, and if an thesK 
puts are used, the wh<rie is used. Hence it is evident, 
lat TiuU a Jraction whaee tvumertUor ia Lisa thctn its denomiruUorf is 

LB88 than QKB, 

2cL TJuU a /Taction whose numerator ia gb£ ateb than its deiwminor 

tor, is GBVATEB ^^nU>KB. 

Y 1 • Reduction of fractions, is the changing of them from one 

form to ANOTHBR. 

This is done in order to prepare them for certain operations in Arithmetic, by giv- 
ii^ to them a i^erent fobm , retaining the tame value. 



The mixed wumber 3J may be reduced to the improper fraction \J, by 

saying 5 times 3 is 16, and 2 is 17, and then placing 6 under 17, thus, \J • 

Hence^ 

72* 71> reduce a mixed nitmbbb to an impbopbb PBAcrtoH, 

RvLB. Mnltipl;^ the whole number by the denominkUor of the 
-fraction, and add in the numerator; under this sum place the 
same denominator. 

nius. Reduce 4A to an improper fraction. 

*t Multiply the whole number** 4 f 

** By the denominator of the fraction** 6 <* and add in the numerator*' 5. 

The sum is 38; ** under this sum place the same deno- 

minator** 6, and the result is ^,the improper ihustion required. 

In this example we say, times 4 is 24 and 5 is 39. And then we place tlM^deno- %. 
minator e, under the sum 29, as the rule directs. 

EXAMPLES. 

1. Reduce 6l to an improper fraction. Am. y 

2. Reduce 17^ to an improper fraction. An$. *1< 

3. Reduce 98lL. to an improper fraction. Ana. >|i'' 

4. Reduce 106j^ to an improper fraction. Ana, «|{8 

T3« 7\t reduce a whole numbmb to the fobm of a fraction having a 

GIVEN DBNOMINATOa, 

RmuE. Multiply the whole number by ihie given denominator^ • 
and onder the prodact place the same denommator. 

EXABIPLES. 

1. Reduce 2 to the form of a fraction having 1 for its denoxninator. 

Aiv wnher whatever nagr bt rodoMd to tte tem ^ %fnM«m^^l ^MiB%' 

aerJtibrji4^m^>Mr«M>. '' 

4* • 
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2. Reduce 5 to the denominator 4. Ans, 9ut 

3. Reduce 7 to the denominator 15. Ans. \fJ 

T4« '^^ VALVE of a fraction is the qvoTiSNT of the^tvmertfn 
tor divided by the denominator. 

The value of l is 2| ; because 2| is the quotient of 7 -f- 3. 
^ The value of ^' is 3 ; because 3 is the quotient of 12 -f- 4. 

To reduce an improper fraction to its value, it is evident that, the pie- 
ceding operations must be reversed. 
The Improper fraetion y may be reduced to its value B|, by dividing 17 by 5,. 

and placing the remainder over the divisor. Thus, 5) 17 (33. Heoee, 

76. To reduce an impropsb fraction to its value, 
(that is, to its equivalent whole or mixed number,} 

Rule. Divide the numerator bv the denominatoTt and if ther^ 
is a remainder, place it over the divisor and annex it to the quo* 
tient. 

. 1. Reduce '^2 to its value 2. Reduce ^ to its value. 

4) 1 2 i^Ans, 6) 2 9 (44 Aw^ 

I 2 -24 

6 Remainder. 

Here, as there is no remainder, the value Here, as there is a remahider, the vihR 
of the fraction is a whole number, of the fraction is a wUxed number. 

EXAMPLES. 

t. Reduce If to its value. Ans. 814. Reduce 'l^ (o its value. 691 

2. Reduce i a « to its value. 17| 5. Reduce »||.'^ to its value.. 9a2 

3. Reduce ^ to its value. 15 J6. Reduce ^ to its value. loH 

The value of ut is 4. Multiplying ihe^ numerator 16 by 2, we have ^ 
= 8 ; equal to the value of the original fraction multiplied by 2. /Kvi- 
dtn^ the numerator 16 by 2, we have | =2) equal to the value of the origi* 
oal fraction divteiee^ by 2. Therefore, 

If the DENOMINATOR of a fraction remain the bams, 

"^ "y©^ Multiplying the numerator by any number, is multi- 
plying the VALUE by that number, and dividing the numerator 
IS dividing the value. 

For, by multiplying the numerator^ we multiply the " number of ports used** (^, 
and 1^ dmding the numerator, we divide the " number of parts used*' (65) ; then- 
fore, if the denominator remain Uie same, the valuk of the fraction will, in the first 
case, be MULTiPum, and in the second dividsd. 

The value of LP is 4. Multiplying the denominator 4 by 2, we have 
1.6 = 2 ; equal to the value of the original fraction divided by 2. Dtni- 
ding the denominator 4 by 2, we have ^ = 8 ; equal to the value of th^ 
original fraction multiplied by 2. Therefore, 

' Iff" the NUMEBAToa remain the same, 
**% MttMiilMtiur the DENOMINATOR by any number is divi- 

^ImttuumbeT, au^ dmdiivg Wl^ i>is.iskQisxRAX0E 



• 
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Foe, mnltiplyifig the dmomintof, wvwld be dividiac the unu into a^re ^«rc«, 
(83 and 64) ; tberefore, if tiae aaae noiber of pvu be imed (95), tke vatae of the 
medcm will be divided, beeaaee ths pabts will be am hast tous smau-se : 
And, di^i^i^ tbe daMmlBalor, woaM be diridiag the ob ialo Unpmru ^Mi. 



tliereforeiftBemneiMiiiberofttembeaMdCift,) theTalneoftlieiiacaoBwiB 
mtUHfliedf becaoaeTHS pAETa wiBbeAa hast thus laboke. 

Tlie vahie of y is 4, MuUiplying both num. and dkstoil bj 2, we 

have yt r: 4; equal to the valae of the origiDsl fraction, precimfy. IH-' 

mding both nuii. and deitom. by 2, we liave 4^4; equal to the value 

of the original fraction. Hence, 

^^^ If the numerator and denomrnator be both multiplied 
or BOTH divided by tiie same number, the valve of the fraction 

will KOT BlB AIiTKRED. 

This is an evident conaeqaenee of tbe coaibinatiop of the two foregoiaf artiefes, 
in whicli the mnltipiicatioB and ^viaoa bythe same number ezactljr coiptaaaie 
each other. See Ait. S3. 

'y9« Multiplying by a ntACTiOB is taking a pabt of the 
nraltipUcand as many times aa there are like parts of a vvn 
in the multiplier. 

Now the denomiaator of a fraction " repreaenu the number of pone into wliich 
the unit ia divided ;'* and the nomerator " ahowa tbe number of parta uaed.^ f Art. 
M and 65.) Therefore, in mnhipiyinfE by a fraction, the multiplicand ia to be di- 
vided into Boeh parta aa are repreaented hj tbe denominator, and then one of theae 
parts is to be oaed or repeated aa many tinea aa tliare are like parta of a arit in 
tile nntltipfier. 

Multiplying' 12 by ^, is taking the 4ih part of 12 3 times. 

That ia dividiag 18 by 4, and uring or repeating the quotient 3 tinwa. 

Heace the moat ratkmal method of moltipiying by a fraction ia 

To DIVIDE tht multiplicand by the dbnojusator of the fraction^ and 
MULTIPLY the quotient Oy the kitmeeatoe. 

Example. Suppose 5 is to be multiplied by i. 



4) 5 

Art. 59. U 
3 



Prod. 3} 



In thia operatioii, it ia required to nniltiply the mixed number 
I| l»y 3 ; bat aa the learner ia here auppoaed to be nnacqnainted 
with multiplyii^ a mixed number, it would be improper, in this 
place, to introdnee a method involviiw such a mnltij^ation. 
The difficolQr however, may be avoided, by reverring the order 
le role. Becanae it makea no difference whether we lirat di- 



of tlie 

vide 5 fay 4, and multiply the quotient by 3, or first multiply 5 b>- 
3, and divide the product by 4 ; for tlie result in either caae, win be 3|. Hence, 

80« To MiTLTiPLv by a fraction, 

Rule.. Multiply by the rvmebatob and divide by the deno- 

HIKATOR. 

Ulus. Multiply 5by I. 

5 NOTE 1. If the mnltipUer be ome, the -product wiU be equal to tbe 
3 nraltipiicand. 6xls=6t 7x1 = 7, &c 

3. u the maltipiier be moeb than one, the {Hoduct will be more than 
the multiplicand. 6 X li =s 9, 7 x 1& =10^, ^. 

3. If the multiiriier be less Uian ovb, the i>roduet will be less than thc^ 
multiplicand. 6 X&=s3t7x & = 3i»Ac. 

4. when the numerator of the fraction is 1, it is evident, that wi 
need only to observe this 

Rule. Divide the mvltiplicmd by the denominatob. 



4)15 
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EXAMPLES. 



1. Multiply 89 by 7.. Am, Til 

2. Multiply 160 by i 80 

3. Multiply 226 by |. 135 

4. Multiply 709 by ^. 27^ 



6. Multiply 116 by ^. Ana.aX 

6. MulUply m by X. 2i| 

7. Multiply 308 by JL. . lisi 
a Multiply 901 by ||. 806^ 



81* 7b mtUHjdy a fbactkut by a whoui nukbbb, 

RvLB. Multiply the numerator of the firaction by the multi- 
plier, and the value of the fraction thence arising will be the 
product required. 

NOTE. If more convenient, we may divide the dknomikatob, initead of mutti* 
plying tile numerator, (Art. 77.) 

1. Multiply I by & 8 times 3 is y , and the value of i^ is 6. 

2. Multiply I by 2. Denominator -r 2, gives 1 = 1) 

EXAMPLES. 



1. Multiply i by 4. Ane, U 

2. Multq)ly ^ by 12^ 5| 

3. Multiply If by 7. 3| 



4. Multiply I by 10. Ana, ^ 
6. Multiply Ifl by 66. m 

6. Multiply ^ Jl by 40. 39|{| 

8%« Multiplying by a mixed number is taking the multi- 
plicand a certain number of times, and part of another time. 

Multiplying 4 by 3i| is taking 4 three times, and one-hd^f qf tmothtr 
time. 

Multiplying 7 by 4i, is taking 1 four timesy and one-^Aircf ^ aTwUktr 
time, dbc. Hence, 

83* To MULTIPLY &y a MIXED KUMBBS, 

RuLS. Multiply by the whole number and then by the frac- 
tion) and add the latter product to the former. 
1. Multiply 212 by 9^. 212 212 

9^ 5 See Art. 80. 

Pro. by the vAote number (9) 1908 7) 1060 



Pro. by ihe fraction (iju \ 1511 



Total product 
ii. Multiply 75 by 3i . 



Prod, by the whole number (3) 
Prod, by the fraction (i) 



2059^, 



Ans. 



161a, TpTod. by the fraction, 



75 
S35 



Here, to multiply by the fyactioa, the 
numerator of which being 1, we have 
only to divide by the dsnomtMttvr' See 
JVote 4, to Art. 80. 



18|, obtavMd by dividing 75 by 4. 
Total product 343^, jins. 



EXAMPLES. 

1. Multiply 26 by 61. Ans, im 
Multiply M fa* 17 s . 1672 

em 



4. Multiply 764 by 2^, Aus. 17970|. 
6. Multiply 786 by 31^» . 24878 Jl 



VMACTlOJMm 
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84» 7b multiply a mixed kumbeb by a wrolb itumbeb, 

RuLB. MaMplv the integral part of the multiplicand by the 
multiplier, then the fractional part^ (Art. 61 ») and add the lat- 
ter product to the former. 

^bdliiply 95f by 43. 



Product by the whole numbers 

^5 by 43) 
Product of the fraction | by 43 

Total product 



285 
380 
122 



43 times f is ^, and 
the value of y is 122 
See Art. SI ; sec also 
Arts, 74j 75, and 69. 



40972. Ans. 



EXAMPLES. 

1. Multiply 256| by36. Ana, 8965 | 3. Multiply 365i by 50. Atw. 1S262J 

2. Multiply 12^ by 15. 1092| | 4. Multiply 93a by 62. 5803i 

84 a. When the mvUiplier is small, it will generally be moat conve- 
liient to change the order of the foregoing rule in thefoltowing manner : 

Rule. First multiply the fraction by the multiplier, and then 
the whole number, observing to carry the integers in the form- 
erproduct to the latter, and to set down the fraction over, (if any.) 



Multiply 69i by 5. 694 

6 



First, we multiply tit6 fraction ^ by 5, sajring 5 
times i is I-. Then by Art. 74, we find that, in -| 
there are 3 integersy and i over. Therefore we 
set down ^ and carry 2 to the product of the whole 
Qiunbers (69 by 5), saying 5 times 9 is 45 and two is 47. set down 7 and carry 4, &c. 



product 347 i 



EXAMPLES. 



1. MuHiply 217i by 3. Ans, 652i 

2. Multiply B6| by 4. 346|. 



3. Multiply 33^ by S. 

4. Multiply 56711 by 7. 



Aw. 100 
39744 



SS« Iq dividing by a fraction, the dividend is to be re* 

duced to a denominator equal to that of the divisor. 

In dividing 6 by $, 6 is to be reduced to the denominator 3 ; but to reduce it to 
this denominator, each unit of it must be supposed divided into three parts ; and 
Consequently the number that will represent all these parts must be as many times 
3 as the number of integral units indicates : If the number of int^ral units be 6, as 
ldx>ve, the number that will represent the thirds contained in all these units, must 
be 18. Because, if 1 unit divided by 3, make 3 parts, 6 units divided in the same 
way, must make 6 times 3 parts, and 6 times 3 parts, is 18 parts. But if we invert 
the (»der of tUs multiplication, and multiply the 6 (units) by the 3 parts, we shall 
obuin the same product. For 3 X 6 = 18, and 6 X 3 = 18. As this inverted order 
is more practical than the other, we shall adopt it 

According', then, to this inversion, the opeftttion of the above example 
will stand aa follows : 

6 (units) when divided each into 3 parts, (Art. 73,) 

NOTE. It may, perhaps, at first be thought 

strange Uiatthe quotient should ever be greater 

than the dividend. But this will always be the 

case when the divisor is less than 1. For tiien 

And 18 thirds are divided byl the divisor is contained in 1, more than one 



become 18 thirds, or \j. 



2 tkurdSf as whole numbers, 
thua: 

2)18(9 the true quotient. 



time, and therefore in any number «/ snes^ more 
thwi the same numbsr cf times ; ^ is contained in 
1, three tknes^ and therefore in 9^ six timest in 3, 
nine ttmes', &c. Ueuce^ 



vt 
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86* 7\> DiviDB fry a pmAcriOK, 
RuLS. MuUiphf by the dikomihatob, and divide \j the 
aumniATOB. 

lUus. Divide 12 by t 

13 Here the whole niimber or mnltiiiyeaiid is ; 

by 4, to redu^ it Vafourtka of a timt, Umb them/mrtki 
are divided hy3, becauae theieare3/nntft«or aoH 
in the divisor. 



HahiplybydeBom. 4 

And divide \ty nuin. 3)48 

A118.I6 



EXAMPLES*, 



1. Divide 27 by |. 

2. Divide 1075 by ^. 

3. Divide 144 by ^ 



Aru. 32| 
2467 



^71 
576 



4. Divide 135 by 11. 

5. Divide 72 by |1. 

6. Divide 336 by ^. 



An8.2SlB 
374^ 



87* 7\} divide^ a fraction by a whole numabbj 
It is evident, from Arts. 76 and 77, that we have this 



RuLB. Multiply the dbnominator or divide the in«BiA> 
TOB9 as may be most convenient. 



EXAMPLES. 



1. Divide i by 2. Denom. X 2 = i Ami, (Art. 77.) 

2. Divide|1^2. Nunu^2=:x Ana. (Art. 76,) 

3. Divide J by 4. Arts. JL 

4. Divide ^^ by 3. ^ 

5. Divide y by 3. s 2. 



6. Divide U by 4. 

7. Divide y by 7. 

8. Divide |^ by 8. 



Am^ 



88* Tb divide by a mixkd number, 
RvLB. Reduce the mixed number to an improper fraction 
(72), THBH DiviDB as directed in the last article. 

Divide 17 by 24. 2% Then, (Art. 87,) 17 

(See Art. 72.) 4 Multiplied by denom. 4 



The improper fraction 



And divided by num. 11)68 



21)17 
4 4 



11 )68 



6A 



EXAMPLES. 



Gives 6 JL Aiu. 

NOTE. JB iffUl 9ometviM8 be more practical to place the optraiion <» 

this form: 

But this operation is the same aa the ahove, only dUbrHttr 

placed. For here the deoominator of 11 is underttopd to t« 4 ; •■ 
the whole number (17) is muitipUed bv this dMKHainatmr, «■<#• 
vided by the numerator (11) as in the above operation. 



1. Divide 35 by 4 JL. Ans. 7 



|. Ans. 7J^ 
»hy*A. 42^^ 



4. Divide 315 by 17^. Aino. 17J|} 

5. Divide 511 by 231 21|ft 

10« 



BiTLS. First divide the intsoeal pabt of tbe dividend, luid 
then T^uce the remainder (if any) together with the nukcrioHAL 
f AftT» to an improper fraction, which divide accordmg to Art. 
W • 

HOTS 1. If the liitegnl part be iMttbaatbe divisor, the qnotlmtwfll be 6l tad 
Hm iBtBgral pnrt wiU itself be the remsiiMler, and miiBt be oied as such. 

8. IT 1b lUvidiBg the integral part, there ahould be no remainder, then the Arao- 
tional part muit be divided as directed in the article above referred to. 



Divide 87^ bv 7. 
7)874 

12ft Ans. 



Beiet wetay 7 is in 8, amee and 1 over ; 7 is in 17, twice 
and 3 over. This remainder, together with the fyactional 
part, gives 3i, which reduced to an improper fraction, be- 
comes}. (Art. 79.) Then, I divided by 7, gives ft. (Art- 
87.) 89e the operUwn, 



EXAMPLES. 

1. Divide 2| by 3. Ana, | I 4. Divide 17ft by 2. Arts. 8i 

2. Divide 241 by 3. el 5. Divide i6| by 3. lU 

3. Divide 49f liy 5. 9|| [ 6. Divide 27ft by 9. 3jd 

90* When the dividend and divisor are both mixbd miMBEBs, and the 
ienominator qf the fractional part of the former is equal to that qf the 
loiter, 

RmLS. Reduce them both to improper fractions, then di* 
nde the nvmbratorb. 

Divide 192ft by 5ft 
5ft)192ft 

2 8 

11 )385ftaZ0e9, 3|5 

3 36iln«. 



To illostrate this still further, let it be required to 
lind how often 1^ dollars can be had in 4ft dollars. 1ft 
doUars = 3 Aa<f doUara, and 4ft dollars = kaXf M- 
larg : Hence it is an obvious, that 3 half dottarg wiU 
go in 9 km{f iotUart 3 tuibs, as that 3 wiU go in 9 
tkrM timet. 



EXAMPLES. 



1. Divide 23ft by 41. An«. 6 



3. Divide 1042ft by e9ft. Ana. 15 



2. Divide 2150| by 16j. 132|^ 4. Divide 987^ by 7|. 126^ 

TBCBORBTXOAXi QUXHITIOm. 

What is a fraction? What a vulgar fracticml What is the lower nmnber 
ealledl Whyl What does it represent? What is the upper number ealled? 
Why ? What is the word terms used for ? What is a proper fraction ? What a 
ndxed nua^Mff ? — - an improper fraction ? When the nnmerstsr of a fraction 
Is BQVAL TO its dfBMitfaator, what is the fbactioii equal til What, when the 
namerator is utss ? What, when the numerator is obbatbb? Whatisredi 
oi fraottons ? How do you reduce a mixed number to an improper fraction ? 
s whole wumksr to the form of a fraction having a given dsnemiusierf W 
tbe VAUVB of a fraction ? How do you reduce an imfremerfrmUism. to its valvb 

If the DBNOMiNATOB of B fraction remain the same, what eilbet wiU nattMrte^ 

tbe MiTMBBATOB have upon its valub ? HoiiiMg the mumbbatob ? Whv ? 

If the BVMBBATOB of B fraction remain the same, what eilbct wiU mmUiflfiMgihie 

BBMomMATOB havo upon its valub? dwidiug the dbmohimatob? Why? 

Whst if the sasierator and denominator be both multiplied or both divided by 
t]»e BAKB BVMBBB ? What Is multlplviBg by ^fraUion 7 How do you multiply 
by B FBAcnoB ? What wiU the product be, if the multlpUei la obib'I V1\a3i^M 
M^rethanoiiB? What, if Iktb than onb? How ^oywk «Qatt|^>(9 «>.tc«?&Mi 




44 ABrmtsnc* 

when the BOBorator is 1 1 How do jo« maUpIr a AflEtiiM bf a «fttlf makrf 
Wbiu to naltlplyiiig bj a mixtd nwmktr? How do jo« moMp^ bv a miuAwut 
ktrf How do you nnltiply a mixtd uumktr bjr a mUU nmmt trf How.li Air 
e«ae,do vou proceed wbrn tbr araltiplicr to oiallI 

In rfJeuliV ^ A fraction, wbu to to be done with the rfieidiad? Hoirii|M 
iniitbf h/rmeti0uf How do yon diTlde a /rwCira by a wAeltmnafar I How* 
yon divide by a mixed number? How do yon divide a «nxed mumUr by aaliir 
Kumker 7 How do yon divide, wiien the dtvidend aad divlnr an aon'^M 
mtM^er* and the denominator of the fractional part of tiw Amflr la aipal MM 
of the latter 1 

EXAMPLES FOR PRACTIGE. 

1. Wbact will 87 barrels of cider come to at I of a dollar per huiii 1 

2. How much will 131 yards of riband come to at I- of a dollar pa 
yard 1 Am. tl^ 

3. What will 111 tons of hay come to at tl4 per t<m 1 Ant. 1164^ 

4. How many yards of carpeting- will it take to cover a aqoare roooi 
oontaining 25 square yards, u the carpeting be % yard wide? Ant, Si 

6. If. 14 bushels of salt cost #9^, what is it per buabel? Afu. $ ||}. 

6. A man sold 11 bushels of grain, for i8) $ what did he receive per 
bushel? Afu. • i}. 

7. If a man's income be 9725 a year, what is it per calendar month? 

-Ans. •60^, 

8. A gentleman owns Jt- of a farm worth $1637 ; what is the Tafaie d 
hispart? wins. t297^ 

9. Bought 13 gallons of gin for 9dl ; what did I give per gallon 1 

10. A butcher bought 8 sheep for •13§ ; what did he give far eaoh cub! 

Atu. iljj. 

11. If one acre of land be worth tSSl^^ what will be the value of Idf 
an acre ? ^ ? ^ ? ± ? jjl 1 a 7 Ans, to the laat^ tSOJUL 



OOKPOUJW MUMLBB&S. 
91 « Denomination signifies namb. 

In the number 23 haurSf 14 minutes and 27 seconds^ there are three dt' 
TWminatumaf vis., houbs, MiNtrras, and seconds. 

9/S« Compound numbers are nmnbers of divfbbmnt di* 

NOMINATIONS. 

Pounds, ■billings and pence; Feet and inches. 

^^ As 2 10 & 6; 6 dk 4. 

Wpre are two compound nurnbers, the first consists of trkbb denmnv 

*w*«m«, namely, poitnds, shillings, and pbnck ; and the second of twoj 

Munely, psbt and inches. 

The only diflbrence, therefbre, between WiaimpU and a 9ewp9wUnMmher. is, thi( 

lul^?-S!l!S!r i^5^ consists of the same HAn (Art. 19) > whereas a eowSguni 
nnmier Consists of niFFaaBKT hames. ^ 



BnnrcnoiT. 



9Sa KiVDCTioH ifl the oHAnsna of ninnben from mie ^- 
iiOMJNVtion to another, without ilteiisg theiivslue. 
it bof rwokiiidt, DacaidtngKodAKeTuiiiig. 



HKDOCnON DESCENDING 
94> I" ^^ ehknging of 

beta from great nleDoniinfttione 

to raiall I 

7»»» is pv/ormed by 



20 12 4 



RFDCGTION ASCliNIUNG 
95, Is the cfaanging of 
numbers fiom uiull denouuna. 

Kt ikdlintt to rtrnu^, iiuitt to /Mf , 
Tftii M perfbrmed by DivMioit- 



l>,(MidlbP 



Oma hy 30, and add I 



thntalngii 

tbadeno- 
Ttuit 



)lii(>, m mDMiil; .. 

tire (bUUiwjn)— ud thus Dbislu 117 
lUIKui. ^s tben, to reduce Ihe iMl- 
HmKUT) 10 pnKe.niilttplj' them 171a, 
•ai add la Ibe peace |I1)— and ibu e^ 
uiQ I415»iu(. So we proceed irlili the 
IEs,(UlS], 10 reduce than 10 ARUjm 
omitjpb' tbem br 4, and add In ifie 
Italngi (3J— and lAlotii S^XS farllmgi, 

\, we otai-rve the prorest 
Bipi ixnu in the Iblluwiug' 

00. Multiply the highest 

deHomittatwn given b; so meny 
of the NXXT I.BSH ae make one 
of that greater, and add in tiic 
next leas, if any ; and so con- 
tiniic until jou obtam the deno- 
' D regnired. 



4)B663/ar. 
12)lil5d.3/ar. 
2I0111[7.-. lid. 3far. 
£5 17». lid. 3/or. 



. 45.) To ndoee dw pnee 
(1419) la lUIUia, we dlTlde Hum if IS, 
and oMaln lirABUui, and ban U 
iveanr. Tkcaatllfpeneo, w« place 
Bide to the iWU, «td briw down tke 
ftoUdnti (battafim mialHd Hill ftic- 
Mctolbe rlfhtiMaeeBlTliwopanltaa. 
1 the nne mimia'we po»ed with Ibe 
iimnra, Id Mafftbem to ponnda, wa di- 
Ide inem t^ !l^ and dlnaa of tbs n- 
Loiadtrr, u^eitaer wlita all Hi* nec«dln|; 
^BiBlndoiH, ai dlrec»d alKxa. Bancewc 

BVDlhte 

97( Divide the ^'ren Jeno- 

miaatiun bj ss many ftfl it takes 

of Ihe same to make oHi of tlie 

' hiohbk; set the remain. 

if aay, to the right, and 

proceed ob before. 



Prom the iuiiatrations, Ac. now given, It evidently , 

98< lUiitJcTios— -i)e«cenJuif and Ateeadittg 
prove each other. 



^«i 



I that. 



TABLE 1. 

ENGLISH MONEY. 

4 fitiibing^ (./br.) iiuk« 1 penny, (d.) 
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LECTURE I.* 

DKSCEHDUO. J ABCZSDtSQ. 

How do yon reduce pouMis to ibiniii^i? Bow doyoaiedBcefarthiiifitopeiiee? 
.7m. MuMpiy them br9>. Wbyl Jhu. Aus, Dhride tbem bjr 4. Il9hft Becwa» 
Becaiue every pound w 90 ahillijipL How 4 fiuthiBfi Bake I penny. What wifl 
do you rednee •hiilbMp* to peace f j9b«. the remainder bet ^Im. Farthings. Why t 
Multiply tbem by li. Why 1 .9m. Be- Because the dividend is fardiings. How 
cause e^ery shUJlnf is 12 pence. HowMo you redure pence to Hhiltinfs ? Ans. 
do yon rethice pence to farUiin^ 1 dtfM.; IHvide them by 12. Why 1 Ans. Because 



BXuitiply them by 4. Wbyl Am*. 
<;ause every penny is 4 farthin^L 



How do yon reduce poimvs, (nkiUingg^ 
■pence, and fartkinge^ if any,) to faeth 

IROtfi 

Ane. Multiply the pounds by 90, to 
bring tbem to shiUiim, and add in tl>e 
shillings, (if any,)— Miiltiply the shillhip 
by 12, to brine tbem \^»ence, and add m 
the pence, (if any,)-Vultiply tlie pence 
by 4, to bring them to farthings, and add 
in the farthings^ (if any.) 



Be- 12 peace make ) shilling. What wiUthe 
remainder lie ? Ane. Pencie. Why 1 How 
do yon reduce shillineB to pounds 1 Ant. 
Divide them by90. Why t Ans, Because 
90 shiliings make 1 pound. What will the 
remainder be? Ans. whillingB. Wbyl 

How do you reduce rAKTHines to 
pouTf OS, {AUUngSy pMc«, and ftorthingSi 
if any?) ' 

Ans. Divide the farthings by 4, to 
bring them to pence, and .the remainder, 
(if any,) will be farthings— Divide the 
pence by twelve to bring them to shut 
LEMOs, and tlie remainder, (if any,) will 
be pence — Divide ttie shillings by 90, to 
bring them to pounns, and the remainder, 
(if any,) wiU be shillings. 



1. 



\ EXAMPLES* 

Reduce £15 to shillings. Ana, 300 
Reduce TJ». to pence. 228 

Reduce 11c2. to farthings. 44 

Reduce jS15 19«. ll<2.to&rthing8. 

Ans. 15356. 



EXAMPUBS. '• 

1. Reduce 44 ^r. to pence. Ans. 11 

2. Reduce 228cf. to shilUngs. 19 

3. Reduce 3(K)0. to pounds. 15 

4. Reduce 15356yar. to pounds, &c 

Ana. £lb Ids. Ud. 



TABLE 2. 
TROY WEIGHT.t 

24 grains, (^. or^«.) make 1 pennyweight, {pwt.) 

20 penn3nvcights '• " 1 ounce, (oz.) 

12 ounces " 1 pound, (lb. or lbs.) 

LECTURE 1X4 



DESCENDING. 

Mow do you reduce pounds td ounces 1 
Why 1— Ounces to pennyweights 1 Why? 
— pennyweights to grains? Why? 
How do you reduce pounds, {ouncee, 
ptnnyvieighte^ and grains^ u any,) to 

ORAINS T 



How do 



ASCENDING. 

you reduce grains KS 



<xu«v uu yvM icuiM>v nicikuo tw pCIl' 

nyweights ? Why ? — ^pennsrweights to 
ounces? Why ?— ounces to pounds? 
Why ? How do you reduce oraims to 
POUNDS, (ounceSf pennyvfeightSy and 
jratntf, if any?) 



*" ThoHO l(>ctiires will be found a great help in facilitating the study of reducHoa. 
To use them, let a class of scholars be seated with slates, or brought up before the 
hltk board f and l«t the teacher put the fiist question in the lecture to the fint 
»:rliolur, If he answers right, let him work out, on the slate or black board, the fint 
of tho exampkw that fblTow. But if he answers wrcmg, put the questicm to the 
next scholar. So proceed throu^rh the class. The Jirst exan^les are, for tbhi nt- 
(>au, very simple and cosy, and exactly suited to the lectures. 

t By tliia woidht ara wcished gold, silver, jewels, electaries and UqiuMrs. The 
tlnencsH of gold is tried by fire, and is reckoned in carats ; by which ia meant tte 
'J4th part of tny quantity ; if it lose nothing in the trial, it is said to be ^ earati 
line; tflilose)lc«rats. itlsthen 92 carats flne, which is the standard fbrgoU. 
t^llver, which abides tne fire without loss, is said to be 13 ounces fine. Tbe staai- 
wtf ibr ailrv coin is list. Ssiot. of flne silver, and IS^iot. of copper melted to- 

/ ia thh and the foUowing Ittciorea, \:he\eam<s \&ei:3B«sX«^\^ ^J^Ka^x&^S^vss9Ref« 
m the Tajii.k«. 



SEDUCTION. 
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E^MPLES. 

1. Reduce libs, to ounces. Ans. 84 

2. RednceUoz.topwt 22C 

3. Hednce I9pwt. to Trains. 456 

4. Reduce 7los,l lozd^ptDL to grains 

Ans, 46056 



^ EXAMPLES. 

1. Reduce 456igTfi. to pw^ Ana.l^ 

2. Reduce 220^^ to ounces. 11 
i. Reduce 84oz. to pounds. 7 
4. Reduce 46066^». to pounds, &q, 

Ans. Vh3, i\os. 19pif/. 



TABLE 3. 
APOTHECARIES' WEIGHT.* 



^ grains, (^. or ^».) make 1 scruple, (3) 
3 scruples " 1 dram, ( 3 ) 

8 drams " 1 ounce, ( 5 J 

12 ounces " 1 pound, (flb) 



LECTURE III. 



l^ESCENDING. , 

How do you reduce pounds to ounces 1 
— ounces to drams 1 — drains to scruples 1 
— acmples to grains ?— pounds, {ounetsy 
dramsj scruflet^ and graina^ ii any,) to 

ORPINS 1 



EXAMPLESi 



1. Reduce 25lb to ounces. 

2. Reduce 11 1 to drztms. 
' 3. Reduce 7 3 to soruplea. 

4. Reduce 23 to gnrains. 

5. Reduce 26ft 111 7 3 23 terrains. 

Ana. 149740. 



Am. 3G0 
88 
21 
40 



ASCENDINO- 

How do you reduce grains to scruples I 
—■scruples to drams 1 — drams to ounces ? 
— ounces to pounds 1— oeains to pounds, 
(tfttncM, drams, aeruplesy and frain§f if 
anyl) 

EXAMPLES. , 

1. Reduce AOgrs. to scruples. Ana, 2 

2. Reduce 21 3 to drama. 7 

3. Reduce 68 3 to ounces. 1 1 

4. Reduce SOOj to pounds. 25 

5. Reduce 149740flT«. t<ybounds, &c. 

iltw. 26lbll5.73 23. 



TABLE 4. 

AVOIRDUPOIS WEIGHT.t 

Is drams, (c/r. or dn,) make 1 ounce, (02.) 
16 ounces " 1 pound, {lb, or Iba.) 

28 pounds " 1 quarter, (^r. or qra.) 

4 quarters * ** 1 nimdred weight, (cwf.) 

20 hundred weight " 1 ton, ( T.) 



LECTURE IV.J 



DESCENDING. 

How do you reduce tons to hundred 
weight 1 — hundred weights to quar 
ters? — quarters to poun&l — ^pounds to 
ounces 1 — ounces to drams ? — tons, (^n- 
dred weighty quarters^ poujulay ounces, 
and drams f if any,) to drams ? 



ASCENDING. 

How do you reduce drams to ounces? 
— ounces to pounds 1-— pounds to quar- 
ters 1 — quarters to hundred weight ? — 
hundrea weight to tons? — drams to 
TONS, {hundred weighty quartersy poundSy 
ouneesy and drams , if any 1) 



The 



* This weight is used by apothecaries in compounding their medicines, 
pound and oi)nce ttiis weight, and the pound and ounce Troy, are the same. 

t By this weight are weighed all coarse and drossy goods ; also all metals, ex- 
cept gold and silver. The method, however, of estimating 9S pounds to a quarter, is 
growing out of use ; the true quarts, 35 pounds, being subsdtuted in its stead. A 
table may be constructed containing the true hundred and quarter, bf simply 
eraring 38 in the above, and inserting 85. 175oz. Troy = 193A. Avoir., and 
nsibs, Trdy a 144Us. Avoir. 

t Here and subsequently the wets are omitted ; bat the teacher may easily 
supply them. 
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AKTTHOTIinC. 



EXAMPLES. 

1. Reduce 93T. to ewi, Ans, 1860 

2. Reduce I9ewt, to qrs, 76 

3. Reduce Sor*. to pounds. 84 

4. Reduce 2!7lbs. to ounces. 432 
ft. Reduce ISos:. to drains. 240 
6. Reduce 93 T. I9cwt, 3qr8. Tllbs. 

iboz. to drains. Ana, 63903344. 



1. Reduce 1660ci9f. to tons. Aju.93 

2. Reduce 76(rr». to cwt. 19 

3. Reduce 84/w. to qumrten. 8 

4. Reduce 43207. to pounds. * 27 

5. Reduce 240cfr«. to ounces. 15 

6. Reduce 53903344efrtf. to tons, Ac. 
Ans, 93 T..l9c7Dt. S^r*. 27/5». 15o^. 



TABLE 5. 



CLOni MEASURE. 

4 nails, (no.) make 1 quarter, (qr, 
4 quarters " 1 TEtrd. (ya. or 

S nnnrfAra « 1 Rll Kvurliali 



quarters 
6 quarters 
3 quarters 
6quaaiers 



LECTURE 



BSBClHDIlia. 

How do yon reduce yards to qaartm 1 
^uarten to nails 1— TAaiM {quarten 
ana nsiUy ifvVj) to hails I-EUs Engliah 
to quarters ?— BOs Fteaalsfa to quartern 1 
—Ells French to qaarten T— Ells BagUab 
tf nails 1 

EXAMPLES. 

1. Reduce 17 yards to 



AsonnHKo. 
How do yon reduce nails to qwrtflnT- 

?uarter8 to vards ? — mails to tarMt 
micrt«r« and iMtb, if ai^ 1>--qaartents 
Elto EngUsh Y--qu«cteffBto Ells Fieoiiahl 
— quarters to Btti French 1-:ii«ils to ED? 
English. 



quarters. 

-iln*.68 

12 



2. Reduce 3 qrs. to nails. 

3. Reduce 17 y<2^ 3 9r.9. to nails. 264 

4. Reduce 21 E, E. to qrs. 106 
6. Reduce 13 E. Fl. to qrs. 39 

6. Reduce 19 JSr. J7V. to qrs. 114 

7. Reduce 37 E. E. to nails. 740 



EXA]^LE8< 



1. 
Z 
3. 

4. 
5. 
6. 

7. 



8 
17 



Reduce 12 no, toquarters. 
Reduce 68 qrs, to yards. 
Reduce ^4 nails to yards, dkc. 

Ana. llyda, 3 qre. 
Reduce 106 qrs. to E. E. 21 

Reduce 39 ors. to E. Fl. 13 

Reduce 114 qrs. to E. Fr. 19 

Reduce 740 na. to E. E. 37 



TABLE 6. 
LONG MEASURE.* 



3 barley corns, {b. c.) make 1 inch, {in.) 

12 inches " 1 foot, (ft,) 

3 feet cc - - 

H yards " 

40 rods " 

8 furlongs " 
69i miles 



(f 



1 yard, (yd. or yds.) 

1 rod, perch or pole, {rd.y rt29.,p.) 

1 furlong, (Jwr.) 

1 mile, (m.) 

1 degree, (djeg.) 



LECTURE VI. 



]>BSCBin>nfo. I AscaiqMMo. 

How do you reduce deiprees to miles i\ How do you reduce barley ^ana to 
^milesto failoQgs1---furK>n8sto rodBl--jinohcst~4ttche8 to feett^-fiset to yaitisl 

* Used in meaauiing any thing in which Utufth only is considered. A league it 
Smiles. TMs measure isehiefly used in measuring distanceson water. A degrae 
^^ statute miles, or 00 geographic miles. The drcomference of the earthis 3Bft 
4^pvea 



BaDtTCTIOir. 



li to nrdi 1—yrit ts faM l—tm loi— ymrdi » mdi 1 

cbea f-^Gbea to buley com* — ni-Toogi lo inllw 1— mile* lo dwreM 1— ■«- 
!■■■, (mau,fliHwmg;n4t,ftrii,fptl,i.tT col^ib to ncsmiii, (.miltt.J^Tlnf, 
ita, mi tarter ttnu,tS»ai,) U)uii-jri^,i«r^,/cst,iiuAu,andlc^»w, 



EXAMPLES. 



EXABfPLES. 

ich«e. Ana, It 



1. Raducq IB deg, to miles. 1. Reduce 3 

■ Ana. lOiZi-'a. Rednce S4irt. I.) leet, 

2. Reduce 43 mttet to fiirloDgB. 34413. Reiluce IBft. to y»xd3. 

3. Reduce 7 fiir. to rodfi. 2S0'4. Reduce ig21yrf«, to rodg. 

4. Reduce 36 rods to jaida. I931i6. Reduce 2eOn)di to furlonga. 
' ' 166. Reduce344/i»'.tomil(<a. 



Bl Reduc__ 

e. Reduce 2Jl. to inches. 
7. Reduce 11 tn. to fr.c. 
ft Reduce lEdeg. 43tii. Tfiti 
9. Reduce I7d^. 2Bnt. ^ 



24;7. Reduce iOilim. tc .„ 

33i Jfu. 15 

36Tdt. Gujs. 2/1. llin. to barter c«mi. 

I6rrf», ^h/tU. ift. lOin. 26. c. t« barley cornr. 

Am. 2m\mt. 



TABLE 7. 
LAND, OR saUARE MEASURE. 
144 square incheg, (i 

9 '■ feet 
30i " luib 
- 40 "rods 

^dBoL as, p«gs », weam deflaed 



rood, (A) 
acre, (A.) 




li Ihs oOua, uhI iaxia='M4. 
LECTURE Vir. 



inche* 0DC na]', and 



ro«l( to TOda l-~[Dda 10 . 

rnto, yanU,/«t, ud Incbea, If atif ,J to [n 

EXAMPLES. 

I. Reduce 7 A. 

3. Reduce 39 rtb. to vards.t 11793 

4. Reduce 27 wis. " »-' ■"' 
8. Redur--"-'' 






BJt. to incfaei. 



^ , ._j, tronfff, y^, and inshixj Lf 

myl) 

EXAMPLES. 

1. Reduce TXHn. to feei. An». 6 

2. Reduce 243ft. to yard*. 27 
" ~ " ice imiydi. to rod«.t 39 

_ jce 130rd&. to roods. 3 

B. Reduce 28.R. to acrta. 7 

" Reduce 50lT762B.n. to acre^ &c. 

«.TA.3fl.39r*t.27is(rf».;{/i.HI8.-n. 



TABLE 8. 
SOLID, OR CUBIC MEASURE.* 

138 " "feet "I cord, (C.) " 

Non. «fiMorroiiii4tiinbR,oiWr«ititf bewBUmber.makalMorls^ 

Dbfivitiok 1. A BOLD) u any thing that baa leTtgth, brtadth, tud 

2. A CD^ b a aoliil faavtog Iti tAree diraaaioni ux wnf- 

c biniMD, (T«a 1,) lh«t «i 



r«l Imi, 3 Act WkU, aal 3 IM fla 




LECTURE Vlll. 



do lou nduce Incbsa to fseiV 
cordi T.*sa<Mii to coaoa T-AJKI 
tkt*. If anT T]— feat to yard* 1" 
loTUUi*, (/uliDduutoirujI) 



How do niB red«« corda to Aal ?— f^ 
(0 iDcbeaT— cotEo, (M and iiutMitr 
any,) to intka 7— wdl to (M 1— TiaiM. 
{fit and niat«, Ir ani',) to incoaa 1 

EXAI^FLES. 

1. Rednce BC. to feeL Jn*. 640 

2. Rsduce ffm. to iucliei. 98496 2. Reduce 640 J?. \* 

3. B«duce Sa n't/), to iuchea. 3. Seduce \VUi\& ii 



WINE MEASURE.t 

4 gillij, (g-.) make 1 pint, (pi. or fta.) 
2 pints " 1 qnart, (?(. or gta.) 

* quarts " I gallon, {gal.) 

311 nitloaa " 1 barrel, mt.) 
2 barreb " " t hothead, (AM.) 
2 hogsheads " 1 pipe, IP.) 
2 pipes •< I tun, (T.) 

Hon. Tbe wlae laOon eonutas 331 euhk Inehei. 

* Used In Dndlnf Ibe contenti oT Itatags tliat tas 
t Used ia mraguring ihe various kinds oT UquDi . , ___ 

ftc A boesbead contsini 03 laUaDs : (be ii eonlalDB S bairelK of 311 n 
aiiJ3UX!(=«3. " 

Beer JVtann, beini seldom nsed In lUs conntiy, has been omitted In fln tett- 
Bui Banme ma; hsva ose fbr tbie Dwasuje, weflvelltlte fbltowingiu — ''- 
ALE, OR BEGE MBAHUBE. 
9 plnH, (ft. 01 pu.) make l 

SSialloas -, .— , 

MaaDou " t hOfriwad, U 

aEaneiB " "-- '"^ 



1 callon, Ijriii.) 
1 Sairel, fl(l.) 



■ \Vw,^,B-^ 



saBocnoK. 



51 



\ 



LBCTURE IX. 



DSscxNDure. 

How do yon rednee tuns to pipM f- 

pipes to iMfriteadsT— liofilieadi to bar* 

tobI iMuwIi to #idloii8T--f«UoiH to 

tuarts T— qurti to piiitt 1--pint» toglBi 1 

bnUf fii^te, glints and jw, If any,} to 
•iLLa 1 



EXAMFLES. 



1. Reduce Stems to pmes. 

2. Reduce IP. to hogBneads. 
X Reduce Ihhd, to rarrels. 
4. Reduce IhbL to galknuL 
8. Reduce 17^a/L to ^[uartfl. 
f» Reduce S^te: to pmts. 

7. Reduce 1d^. to nils. 

8. Reduce Sr. IP. Ihhd. 
gal. dqtsAja, to tnHa. 

^ Ana. 31820. 



iiii». 6 

2 

3U 

68 

6 

4 
17 



16U. 



iksoain>ui«. 
How do you todooe flUs to nhiis?— 
pints to quurts t— qaans to gaUonsI^ 
itaUonstobanctol— harwistoliogihesds? 
— lioSBlieads topipest-^dpesto tansT— 
QVuLB to Tims, (|M^, A<yj*»srf>, hmr- 
relSf gallons f quarts, jmil« sad guls, if 
any?) 

EXAMPLES* 

i 

Reduce 4 gills to |a^. Arts. 1 

Reduce ^pt*. to quarts. 3 

Reduce wqU. to gaUons. 17 

Reduce 31 Igal. to IM. 1 

Reduce 2&m. to hhd, I 

Reduce 2hhd, to P. 1 

Reduce 6P. to tuns. 8 

Reduce 31820 fiills to tuns, &c. 

{Ans. 3T? IP. Ihhd. 166/. 

i nigol. Iqt. Ipt. 



1. 

2. 
3. 

4. 
6. 
6. 

7. 
8. 



TABLE 10. 
DRY MEASURE. 



2 pints, (p/. or f>fo.) make 1 quart, {qt. or ql».) 
8 quarts " 1 peck, {pk. or ^t^.) 

4 pecks *' I bushel, (^.) 



NoTS.—Tbe bariMl measure coataiBs 3150| cubic inchest a vessel 18|^<4t. dia 
met^, and Sin. deep. 

LECTURE X. 



DESCENDING. 

Hov do yoa reduce bushels to pecks 1 
—pecks to quarts T— quarts to pmtsl — 
BUSHBLB, (fukSfquarts andptiU«, if any,) 

to PIHTS 1 

EXAMPLES* 

1. Reduce 15B. to pecks. AtiB. 60 

2. Reduce 3pks. to quarts. 24 

3. Reduce lots, to pints. 14 

4. Reduce ibB. dpks. lots, to pints. 

Ans. 1022. 



ASCENDIKQ. 

How do you reduce j^nts to quarts ?— 
quarts to pecks?— pecks to busbels? — 
PINTS to BUSHELS, (poc&tf, qusiTts and 
/rtnte, ifany?) 

EXAMPLES. 

1. Reduce I4pls. to quarts. Ana. T 

2. Reduce 2Aqts. to pecks. 3 

3. Reduce 6^A9. to bushels.' 15 

4. Reduce KuZpts. to bushels, &>c. 

Ansf 15 B. 3pks, Iqta. 



TABLE 11. 
TIME. 



60 seconds, {sec.) make 1 minute, (m.) 
60 minute^ " 1 hour, (A.) 

24 hours " 1 day, (d.) 

7 days « 

4 w^ki 
13 lunar months* 



it 



\ day, (( , 

1 week, {w.) 

1 lunar month, (Tito.) 

Iyear,(y.> 



* Or, joan enctiy, Id iiuwr aomhs, 1 day, and 6 hours. 
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ASTTHIISTIO. 



LECTITRE XI. 



DBSOBNDINO. 

How do fou radttoe yean to mo&tlui 
moittiis to weeks f — ^weeke to dajB 
dbnye to boon? — faonn to minutes 
ndnutes to seconds T — tears, (nunUks, 
loeekgf days, hourtf mimitea and aeanutSj 
if any,) to skcomds 1 



ASCEKTDXKG. 

How do you redme b^woSb to mi- 
l—minutes to bonis T— honn to 
9 1 — days to wedcs ?— weeks to 
mrnitbs ? — months to yean ?— sbcohos 
to TBARs, (mantkSt weeka^ <i«f' « kowf, 
minutes and seeoiulsj if any ?) 



1— nutes 
t — dayi 



EXAMPLES. 

1. Reduce 14 Y. to months. Arts. 168 1. 

2. Reduce Umo. to weeks. 442. 

3. Reduce diw. to days. 21 3. 

4. Reduce bd. to hours. 120 4. 

5. Reduce 15/Lto minutes. 900|5. 

6. Reduce 27m. to seconds. 16206. 

7. Reduce 14 Y. llmo. 3ir. 6d, 15^7. 
27m. to seconds. 

Ana. 436338820. 



EXAMPLES' 



Ans. 27 
15 



Reduce \62X)sec. to m. 
Reduce 900m. to hours. 
Reduce 120/i. to days. 
Reduce 2id. to weeKs. 
Reduce 44w. to months. 
Reduce 168mo. to years. 
Reduce 4353388208ec. to yearsi 
&c. ( Ans. 14 y. llmo. 3tr. 

/ 5d. I5h. 27m. 



5 

3 

U 

14 



99» Tims is also reckoned by the calendar— dividing the year into V, 
calendar months^ containing* 365 days, as follows : 



mo. I name. | d*s. || mo. | name. | d'ti. H mo. | name. | d'a. || mo. j name. | a'a. 



1st I Jan. I 31 ||2nd | Feb. | 88 H 3nd | March \ 31 || 4th | April | 30 



5th I May | 31 || 6th | June | 30 || 7^ | July | 31 || 8tb j Aug. | 31 



9th I Sept. I 30 II 10th | Oct. j 31 i| 11th | Nov. | 30 i|12th | Pec. | 31 M 



The exact year is estimated at 365(1. 5A. 48m. 48««e«; but 365<i. 6h. will be suffi- 
ciently exact for common purposes. The 6A. arc reserved till they amount to a 
whole day, which is every 4tb year, and then this day is added to the month of.^ 
February, which then has 29' days. Hence euery fourth year contains 366 days," 
and is called Uap-year. Therefore, to know when it is leap-year. 

Rule. Divide the year by 4, and if nothing remain, it is 
leap-year. 

Ex. For the year 1833. 4)1832(458 & remains, therefore it is leap-year. 
The number of days in each month may be remembered by the follow- 
itig lines : 

Thirty days hath September, 
April, June, and November — 
All the rest have thirty-one, 
Excepting February *lone. 
Which has but twenty-eight, in fine, 
Till leap year gives it twenty-nine. 

100» The first seven letters of the alphabet, A, B, C, D, E, P, G, are 
used to mark the several days of the week ; the first letter. A, standing 
for the first day of Jan., B for the second, and so on. Since, therefore, 
one of these letters must necessarily stand for Simday, it is called the 
Dominical, or Sunday Letter. 

When Jan. begins on Sunday, the Dominical Letter is A ; end since the next 
year must begin on Monday, Sunday will be the 7th, and 6 the dominical letter ; 
and as the third year begins on Tues., Sunday will be the 6th, and F the dominical 
letter. Hence the dominical letters succeed each otter in the retrograde (Mder, G, 
V. E, D, C, B, A : and, were it not for leap-year, the same day of the w«ek would. 
-^azB, return to be the same day of the month. But this interruption makes it 4 
7 as 88 years. 

»!• Wherefore^ tojlnd ths DOsimxcAL letter, we have this 



Rule. To the given year add its fourth past ;*" divide the 
sum by 7, and the remainder mil ,be the index of the letter. 
Ex. Required the dominical lkttsb for 1831 1 

1 2 3 4 6 6 ^7 Year 1831 

g* S S ^ a -^ ? Il.4ihpait JIW_ 

S p p p^ I P' r Days in the week, 7)3388 

Ikdicbs 12 3 4^6 ^ 326- 6 index 

A fi V IS, Ti C n answering to B, the D.L.fequire(l- 

Nora, Every U m y ier baa twe dominical letters; the one found by tftemlt' 
atrvm for llarch ana ue aobaeqiient numtha, and the next in retrograde order, for 
the reat oftbe year. % 

103* Having found the Dominical Letter, the day of the week mi 
itkkh any eivBK day i^tht month vnU fall, may be found by the follow 
ing couplet : 



I £ S I I I 

«H ~ 01 e> <«• M3 « 

At Dover Dwells Geobgb Brown, Esquire, 
Good Caleb Frink And David Friar. 

•» 00 • *^ M g 






11^ f r 



Tlie Ibstletter of eaeh woid marks the day of the week on which each con^S' 
poadtng flK>nth comes in ; whence any other day may be eadly found. 

RxAMPLX, What day of the week will be the 4th of July, 1831 7 

The dominical letter for die given year is B. Chad answers to July ; therefore, 
Iffekoning, (B, C. D, E, F,) 6, we find that July comes in on (5im., Jlfoa., T\U8., 
Wed., Tkmrs.^ Feidat ; hence the ^h day fUls on Mondat. 

The resak, howerer, is more readily obtained by counting the fingers. Thus, 
Gtmnt the fingers up to die ghren month, and mark tkatjlnger : then repeat the 
words of the abore couplet to Uie tmmekngtry and note the imitxal ; then begin 
with the l>0sita<caf iMter^ and say the ietiers over to that tame initial ; finally, 
tell the days of the week over to rac same rufoaa, and it will give the day rr 
quired. 

TABLE 12. 

CIRCULAR MOTION. 

60 aeconda (^ make 1 minute, (0 

60 minutes « 1 degree, (*») 

30 degrees ** 1 aign, {&) 

io -«««- cc 1 5 circle, (C.) or complete 

12aigns 1 J revolution of the Zodiac. 

NoTS. All circles are suppoaed to be divided into 360 equal parts, called degnes . 

L~£CTURE XII. 



DBSCSNDINO. 

How do you reduce circles to signs ^-^ 
signs to degrees?— doprees to minutes T—: 
nmtttas to seconds f--oiRCLB8. {aigns,, 
dagrte»y mimmUMy and Mcsmd^, n any,) to 
sacomwl 



A80BNDIN0. 

Hon^do you reduce seconds to mi- 
nutes ?— minutes to degrees ?— degrees to 
sigiM T— signs to circles? — sbconds to 
ciRCLBS, {fiignBt d^gruBy simate^, antl 
»teond$, if any 1) 



* Omitting fractions. If remain the dominical letter is A. 



M 



ABITRXSTIC. 



EXAMPLES. 



1. Reduce 3C to sigiis. Ans. 3f. 

2. Reduce 7S, to degrees. 21 • 

3. Reduce 2XP to mmutes. 12C' 
«4' Reduce IS' to secomlfl. 90(/ 

5. Reduce 3C. 7<& 20o IB' to secondr^ 

Ans, 471691K'. 



EXAMPLES. 



1 . Reduce 900" to minutes. AriM. 15 

2. Reduce 1200^ to degrees. . 20 
i. Reduce^lO<> to signs. 7 
4. Reduce 36& to circles. 3 

. Reduce 4716900'^ to desrrees, Ac. 
Arw, 3C. f&2XPl& 



Measures, 4*^. not included in the foregoing Tables. 

The following is used by eurveyurs in nieasuring land : 
"7 JUj inches, {in.) make 1 link, {I.) 
25 liiiks '* 1 rod, (rrf. or rd».) 

4 rods or 66 feet " 1 cham, {ch.) 
10 square chains " 1 acre, {A.) 

6 points make 1 line, > used in measuring the length of the 
*" * " 1 inch, > rods of clock pendulums. 

1 hand. \ "^^ ^ measuring the height 
1 nana, ^ ^^ horses. 

1 fathoDo, used in measuring depths at sea. 



]2line8 
4 inches 
6 feet 



If 



u 



12 particular things make 1 dosen, 
12 dozen " 1 gross, 

12 gross " 1 great gross. 

Also, 

20 particular things make 1 sfcore, 
112 pounds make one quintal oi fish. 

24 sheets of paper make 1 quire, 
20 quire " 1 ream. 

X FEDERAL MONEY. 

10 mills, (m.) make 1 cent, {ct. or eta.) 
10 cents " 1 dime, (d.) 

10 dimes " 1 dollar, {dol. or $.) 

10 dollars ' '< 1 eagle, {E.) 

But this money is commonly divided into dollars^ eents^ and mUlt 
only, reckoning 100 cents to a ^it^Jlar, and 10 milU to a cent. 

iCrAa F)eiertU Monqf is purely decimal, it will be incorporated with Decimal 
Fractions. It is a great mistake to suppose tliat this money *' is so nearly allied tt 
whole numbers," as to admit of being incorporated with them ; because, if tUi 
argument will hold tme with regard to federal money ^ it must also hold true with 
regard to all other decimals, for all other decimals bear the same relation. 
/ 

TBSOBJQTIO All QUSSTIOK8. 

What does the word denomination signify? What are compound numbers' 
What is the difference between a rimple and a compound number 1 What is re- 
duction ? How IB it divided f What is reduction descending 1 How is it per- 
formed 1 What is reduction ascending ? How is reduction ascending performed ? 
What is the general rule for rciduction descending 1 What, for reducoon ascend- 
inal 

How ia time c<Mnmonly reckoned ? What is the exact year 1 How can weteD 
when it is leap-year ? What are the first 7 letters of the alphabet used for 1 Wbai 
to the rule for finding the dominical letter ? Having found the dominical lettsTi 
*'"** can we find the day of the week on which any given day of the month wfll 



On what day of the week, in 1832, will the Slst of Feb. fall ? 
&T.? 27thofAugu»t1 



ITlh 
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EXAMPLES FOR PRACTICE. 

1. In £17 I2a. 5d, how maay farthings I Ans. 16916. 

" 2. In TuQBptDt. how man^ fiounds, &^. 1 Ana. 29^&». 602. 5 pwts. 

3. In 2lb8. Qoz. QpwL of silver, how many table spoons, weigiunff 
'22pwt, each, and tea spoons, each bpwt. may be made, and an equiui 
number of each sort 1 ^ Ans. 24. 

4. In 9cwt. 3^«. Idlbs. of indigo, how many ounces'? Ana. 17680. 

5. In 41b. 5 3 . how many drams 1 Ana. 424. 

6. In 5OO nailSf how man^ Ells English 1 Ans. 25. 

7. The highest mountain in the known world is the Himmaleh in Asia, 
vrhich is 5m. Ofur. d^rda. dhfds. '^.., how many feet is that 1 Ana. 26462. 

8. The next highest is Chimborazo, in South America, which is 21450 
leet, how many miles is that 1 Ana. Am. O/ut. 20rda. 

SL In 2560 square rods, how many acres 7 Ana. 16. 

10. In 2233 feet, how many cords, &c. 7 Ana. 11 C. bTft. 

11. How many two quart bdttles, ouart bottles, and mnt bottle& of 
each an equal number, may be filled from a pipe of wine 7 Ana. 144. 

12. In 242 pints, how many bushels, &c.7 Ana. 3bu. 3pka. Iqt. 

13. The latitude of Boston is 42<* 23^ 2'' north ; how many seconds 
. id that 7 ilrw. 152682. 

' 14. The latitude of Rio Janeiro amounts to 82739^' south, how many 

degreea, &c. 1 Ana. 22« 58' 59" 

16. In a silver tankard, weighing 3lba. lloz. Idpwt. 2%t., how many 

grains 7 Ans. 23039. 

16. The distance from New- York to Albany is 141 miles, how many 
inches isthat 7 Ans. 8933760. 

17. In a hogshead of tobacco, weighing 6cwt. 3qra. 26/6«., how many 
pounds 7 Ana. 670. 

18. A boy found a gold medal, weighing ^z. llptot. 2\gra,y and find- 
ing' no ovmer, he disposed of it at 1 penny per gram. What did he get 
fur it 7 Ana. £,llha.lid. 

19. In 256 boxes of raisins, each weighing \9lha.. how many hundred 
weight, &c 7 ^ Ana. AZcwt. \qr. 2Xilha. 

20. In lfl>. 2 ; . 2 3 . 1 3., how many scruples7 Ana. 343. 

21. The distance from the earth to the sun is 95,000,000 of miles ; how 
long would a cannon ball be in passing that distance at the rate of 8 
znifes per minute 1 Ana. 22y. 2\6d. I2h. 40m. 

22. How many inches will reach round the globe, it being 360 de- 
^ees 7 Ana. 1585267200. 

23. If the British national debt be 13 hundred millions of pounds ster- 
line', how long would it take to count it, at the rate of ^50 a 'minute, 
reckoning without intermission 12 hours each day, and 365 days to the 
year 7 Arw. 98y. 341rf. l/i. 20m. 

ADDXTZOir OF COllffPOUND NVKBERS, 

* COMMONLY CALLED 

OOMPOUND ilDDZTZOir. 

103* CoupouiiD ADDITION is finding the SUM of two or more 

COMPOUND NUMBBRS. 

6d.eind9d.ial5d.; I5d.= l8.3d. 
(Art. 96.) Set down the 3d. under 
the column of penee^ and caxcY tbj& 
Is. to x\ie ueiXcoViixau^«v^ffiB%'V v^l 



£. a. d. 
Sold 1 pr. of fflores, 15 5 9 
... 1 hndkf. 076 



.r.. . . .!_ n M ^7. 7^ 1 >8,andSVa lis. tYi\* *rx ^wr^. 

What 18 the sum 7 Ana. £0 13 3 1 ^yce iot ttie ^\»»^ct^ Via . "Xi. ^^ 



CAFT ci«car tf 

!•#* Bencx. > 
&ruL Plaeeike 



IL AiUvpt^ 
vmtothe VKXT 
"be QroTiKVT. 




^ 




9. d. ^r%. 2. A juBT^mm bena tnde vttfa £1766 

14 S 1 13r. tf in soadk. j^ 12l 3dL m 

1^7 10 4 3 <ieitt.^«Bd he dewed diB fini jmr 

176 1% 1 2 19r. 1<WL; viMw ke rath at the year's 

12 6 1 Ad? jU*. £2IS6 5it. 6<l. 

TROY WdGHT. 

^>. OS. pwl. grt. 4 If aBicsmcf ffvUvdfkTai^Saz. lljMDf. 

" ' 4m:. if« 



i'> 



« 



11 19 20 IS^rr. a ^ BKdal 4m. ITpirf. ISkgn^ and 
6 5 17 1? aaucher loirap SO*. 6a:. 17m<. fijfTR. what is 
h 11 13 21 tiie viiofe wngki } 

9 7 14 23 .la*. ISOa. lU:. 6pwt. 22^TV. 

APOTHECARIES WEIGHT. 

I, f 1 3 ^fTf. 6. AnapotbecarjwoQMmake&ooiimoiiiiid 

^11 7 2 19 of 3 iimdienia; of the fint be wo^ pat 

3 7 6 23 11! 71^3 l^rre^ of theaecaid2ft^ andof 

r 9 6 1 2 tbeth2rd63 2&rK.; hovmochintbewliole? 

5 10 4 2 16 AiuLSa^O! 63 03i%r#. 

AVOIRDUPOIS WEIGHT. 

7*. art. jn. Om. oz. dn. 6. Boufht tobacco 6e«€ 291^ 2709^ 

; 16 7 2 26 14 8 raiaiiM 2§r«f. lor. 200*, aoffar llewf. 

17 6 3 19 15 7 182b#. ; -what is their amoimt^ 

13 3 27 9 6 Am. 41c«C lor. 9ar. 

19 I 13 4 13 

CLOTH MEASURE. 

Yd9. qrt. no. 10. Bot. 3 pieces of cloth, one coateining 72yd*. 

'4 176 1 3 3qn. 2na^ another S7Mi«. lor. Sna^ a&d a third 

\H\ 3 1 biydt. 2na. ; how much in oU'I 

U4 2 An». 214yil*. I^r. Sna. 



:f'.S 2 3 



LONG MEASURE. 



deg, rn. fur. rd». jfds. ft. in. b.e. 

U. 17 36 7 26 5 2 11 2 

16 69 6 32 4 1 9 1 

62833920 10 2 

13 37 4 18 3 2 8 2 

LAND OR SaUARE MEASURE. 

A. H. Tdt, 13. A man cfwns 87A. 2/7. 27rti».; he b«ya a 

. I. IB :s 29 piece adjoining, 32A. IGrdf:, another, 67A. 3A 

32 2 17 21rd«., and a third, 21A. 2R. 96rc2ff. ; how much 

'Z1 3 21 didhethenown? 

i» 1 16 .4n9. 219A. liSl 20ftfP; 




S1TBTS>.CTI09 OF COHPOimD NiniBESS. 57 

SOLID OR CUBIC MEASURE. 

C. ft in. 16. Sold to one man 3 loads of wood; 1st load 

14. 13 75 187 57 ft. Il42in., 2d load mt. I327»n., 3d load 6!^. 

17 36 317 1284tn.; how much in alii 

19 67 703 iln«. lC.42/f.297tn. 

25 32 980 

WINE MEASURE. 

Bbl. gal, 
la 17 15 

26 17 
19 28 1 they all hold? 

13 21 Ana. dbbiegal. 3qt9. Ipt 

DRY MEASURE. 

JB, pks, qts. 19. Bat. 3 parcels of ffrain, one containing' 21 J?. 
18. 16 3 7 3pA». lot., another 17 J^. iqia., a third 19B, Zpks, 

14 2 3 iqt9. ; how much in all? 

17 3 6 A7i8.B8B.2pks.2(T^. 

19 2 5 

TIME. 

Y. tno. VD* d. h, to. 8ec» 

20. 14 11 3 6 23 69 59 

13 10 ^2 5 ^ 22 58 58 

12 9 1 4 21 57 57 

11 6 3 20 56 56 

TBIORSTICA.L UuBSTioNB. What is eompoond addition 1 In what does it 
consist? What i»the first part of the rule? What the second ? the moor ? 



SVBTRAOTXOK OF COllffPOUND NVMBXaS^ 

COMMONLY CALLED 

oompoiJND suBnuLonoir. 

106* Compound SUBTRACTION is finding the diffsrbnce 
i^ween two compound numbers. 



i - '^ 



I , Henry has 15 9 > How much has Henry more than Charles 7 
Gharles " 10 6 



Difference j^ be. 3d., Ana. 

Here it is plain that we find the difference, for 6d. firom 9d. leaves 3d., and lOs. 
from 15e. leaves 5s. Therefore Henry evidently has 5s. 3d. the most 

2. Oliver has () 17 6 C How much has Oliver more than Cyrus "i 
Cyrus . « 13 9 S 

Dia £0 3s. 9d., Ana. 

Here we cannot take 9d. firom 6d., hut we can borrow one of Oliver's (17) sbil- 
Unas, and taking Od. from this, the rem. is 3d. ; 3 and 6 (the nomber of jieii«6 above) 
is 9; set down 9d. Now as we have borrowed 1 ftom the 178., it is evident that 
we must either call 17 one 2m«, or carry 1 to 13 (the number bdow.) and take the 
«inil]roBil7. The latter modi is most convenient. 

6 



56 iBXTHunc* 

106* Hence, to wbtbact compound kvxbbxs, we have this 
RuLB I. Place the lessbr number under the oiiXATntt BOd 

the BAMB DBNO MI NATIONS Under BACH OTHBB. 

ni. Begin at the riffht hand, and take the number of eack 
denomination in the lower line from the number above it; 
and set the remainder underneath. 

III. If the number in the lower line bxcbbd that above it, 
take it from as many as it takes of that denomination to make 
one of the next higher, and add the remainder to the upper 
number ; set the result underneath, carbt onb to the next lower 
number, and proceed as before. 

Pboof. The same as in simple subtraction. 

EXAMPLES* 

1. In account with Wm. Trusty on mv book, he stands Dr. to £112 
8#. 3<f., Cr. to j^87 Ihs. 9d. ; what is the balance, and in whose fayour f 

2. Purchased an ingot of gold, weighing- Slbs. 4oz, llpwt, ; sold 2lbi. 
11 or. 6pwL ; how much is there left 1 and what will it come to at 3d. per 
grain 1 Ans. to the last, £177 6f. 

3. Bot. 13cir/. Iblbs, of siigar; sold Bcwt, 2qrs. 23lb8.j^ what will the 
balance come to, at iOd. a pound 7 ' Ans.^jPM Ids. 4d. 

4. Bot. muslin, 217^. 2qr8.i sold lEByda.^qrs. 2na.; how much re- 
remains 1 Ana. 58yd9. 2qn. 2na. 

6. A certain town is 2l7n. 3/ur. 25r<2&. long, and 16m. ^ur. 17rd«wide; 
how much longer is it than wide? Ana. Bm. 6/«r. 8r<fo. 

6. A man has a farm of 217A. 2R. 12refo.; he sells 39A. 3A. 33r<25.; 
how much has he left? Ana. VtlA. 2R. 19r<fc. 

7. From a lot of wood containing 526C. 12ft. 1017i7i., sold 87 C. 9^. 
1125t7i. ; how much remains? Ana. ^18C. Zift, 1620m. 

8. Hot. a cask of wine containing hlgal. Zqta. Ipt. ; out of which I sold 
I9gal. 2qt8. ; how much remains ? Ana. dSgal. IqL Itt 

9. Put up in my bin, 736^. Ipk. of wheat ; and having sold s!9a. 
3pk8. ; how much remains ? Ans, 356jB. 2pkt- 

deg, m. fur. rda. yds. ft. in. h.c 

10. From 3S 41 3 29 2 1 7 1 i „ , ^^^^ .. ,^_^,. 
Subtract 19 35 5 31 3 1 9 2 ( ^^ P*^^® *^® '^^^^ 

11. My note a^inst Peter Pencil, given May 20th, 1825, is this day to 
be settled — Apru 21, 182P : For how long time must interest be reckoned 1 

We begin with the last date, and set down the year (1898), ««. 
of the month (4), and day of the month (91). Then witli the 
first date, we set down the year (1835), «o. of tte month (5), 
and day of the month (20) trNDBRNKATH ; and, subtractings 
obtain 2y. Wmo. Id.., the answer. . 

107* Hence, to obtain the difperence of time between any two given. 
datesy we have this 

RuLB. Begin with the last date, and set down the tbab» noiit- 

her of the month, and day of the month; under which set 

down the first date in the samb way, and subtract as before di« 

rected. 
NOTE. la casting interest, each month is reekoned 80 days. 

13. What difference of time between Sept. 18; 1821> and June 16, 1828? 

Ana. 6y, 8mo. 28cl. 
13. Between Aug. 17, 1815, and June 1, 18291 Ana. 12^. Amo. 15d. 
t4. Between Ock 26^ 1817, B]id¥«b.^l> X^n^'K Ana. lly. Brno. Zid: 



r. 


tao. 


d. 


1828 


4 


21 


1825 


5 


20 



^ns. 3 11 



KuinrucATioit aito 

IEl Bot.ahogabeiu]<rf'iueBr, weig-hing 9cwf. 2on. ITO*.; loliil &t three 
aeveral time^ m follows, vie : 2c\bI, lor. Ulba. Boi, ; 2qri. ISlbt. \Oax. ; 
26U>.6oi.,' whatveigfat remains uiuold7 'int. Sewf. lor. Hiftc. llo3. 

16, A msrchanl receivta T67'. I9T. 20lbe. of iron at one dme, mid 607". 
lEciML 3ar>. at another ; be tben selle 10 T. 3jra. Sea. ; ho« much hu he 
left! Ans. 125r, IBctct. Igr, 19ii». Boz. 



Raiding Uw BL 



m given dau 



anrKTiruoATioH Am nxvinoir or 
OOMPOUND JUUMBIiHJi^ 

COMKONLtf CALLED 
COMPOUND I COMPOUND 

anrziTiFUOATioK: Divxnoir : 

108. Whiclnsametbodaf 109. Wliicbieamethoclor 

repeating a COMPOUND KUMBEndividing f " 



»ny given number ul' times. 

At Ba. 6d. per yard, what will 3 
yarda come to 1 



any given number of parts. 

If 3 yardo coet £1 &a. 6rf., what is 
that per yard 1 



£0 8 6, coat of 1 yard. 
: we evldenUr rerene tbe nocsu 
lelt hDnd cafDmD, aod Miilie at 
. _ . af Ut gicn l<iiMl>r ifyv4t »» 
Tii.1T Hunter,' bbvIhe 3 In XI Otinm, 
but £1 \t tOt. aDd 5 (tbe nuaibeT of the 



Uie numbers 08 above, begin 
the lowest, and muitiply each 
denomination by ihe uiuitiplier, 
observing to tet down and carry 
as in GOMpovKD - - ' 



_, ofiheminlMiitalM.! Jl 

dnuti: set down fl. Tluiefors, .tat. 



IBd. ia Ii, and N. We sel down Uu Bi^ 
and carry the U. 10 khc |>m'liicii»rtbe neKi 
.Hjaylnf 3 Untea S lu 'ii, and 1 we nad to 
cany ]afSt.;3St. » J^l it. Eki doirn 
Ihe ai.f ud uny Ehfl £1 lo Uie prodact 
•T a* ii«It.....S tlmeB Is a, taut 1 we had 
tatanyls^l. Ttntefoie, Aiu. £\ 5j. 
td. llHMrrnaimt»itiueinaltc>u!i 

the DumberB aE above, begin w 
, Lbe highest denomination, and 
find how often the divisor is 
contained in it ; set the quotient 
luidemeatli, reduce the rema' 
der (if any) to the next I 
denomination.addingmthe next 
lees, and proceed aabefoie. 

From what has been said, it is plain, that 

U!S* Tbbsk two bclbi mutually prove euh othet. 



00 



AXITHiaBlIC* 



ESAMFLEB. 

1. What will fiycff. of cloth cost, at 
i4«. 9d, per yard 7 

2. How much will lyda. come to, 
at 138. 4d, per yard 1 

3. How muco will 9/68. of tea come 
to, at 7«. 6c{. a pound 1 

4. If 1 ailver spoon weigh 3oz. 
llptrt.f how much wiQ half a dozen 
weigh 1 

6. An apothecary' would com- 
pound medicine of 8 mgredient^ and 



Eut in 1 1 73 23 19 grs. of each ; of ingredients, what quanti^ of each 
ow much will this mixture consist 7 - ^ » " 

6. If a baf of indigo weigh 1 or. 
Qlbs. 1 loz., what will 1 1 bae-s weigh 7 

7. How many yards, olc. in 12 
pieces, each containing 2lyd8. 3qrn. 
3na. 7 



113» J^ the MULTIPLIER i» more 
than 12, andi8 a compositi: number, 
it ii evident, (Abt. 39,) tfiat we obtain 
the true product by observing this 

Rule. <* Multiply by its com- 
ponent PAKT8 continually** 

8. Frank bought 16 books, at la. 
6(f. each ; how much did they cotn< 
to? 

The multiplier 16 = 3 X 5 ; there- 
fore 

£, 9. 4. 

7 6, cost of 1 book. 

3, 1 of the COM. PABT8. 

£1 2 6, cost of 3 books. 

6, the other oom. part. 



EXAMPLES. 

1. If Bydt, of doth cost jgS Us, 
9dy what is it per yard 1 

2. If lyds. cost jge 1#. 4d^ what 
win 1 yard cost 1 

3. If 9i69. of tea cost jgB 7^. 6tf.» 
whatisitapoundl 

4. If half a dozen silver qpooDS 
weigh 1^. 9oz. ^pvot^ what will 1 
weigh? 

6. If a mixture of 155 73 2^ 
17^8. be compounded equally of 8 



Ans. £5 12 6, cost of 15 books. 

9. At 14«. 6«f. a head for sheep, 
Vhat will 42 cost 1 

10. What will 24 barrels of flour 
iWt, at £2 12*. 4rf. a barrel 7 

1 1 . What will 1 Whs. of indigo come 
♦^> at £5 14*. 9rf, a pound 7 

12. How much hnuidy in 84 pipes, 
<^ach containing 12QSpa/. 2^ \pt, 3g, 

115. ^iht mulHp/ier is more 
/Jkon 12, and is sot a composite 



is taken? 

6. If 1 1 bags of indigo weigh 3ctf^ 
2qrs. nibs, ^oz., what wiU I bag 
weigh? 

7. If 12 equal pieces contain 
2ld3vd8. Iqr^ wnat is the length of 
each piece 7 

114* If the DivisoB 4» more than 
12, and %s a compositb numbbb, it 
is evident^ (Art. 64,) that Vf€ obtaii^ 
the true tfwotient by chserving tkia 

RuLB. << Divide by its coMPO* 
NENT PARTS continuMy.** 

8. Frank botight 16 books for £9 
12«. 6d. ; how much was that s^iece? 

llifi divisor 15 = 5 X 3; there- 
fore 

5)5 12 6,costofl5booke. 

3)1 2 6, cost of 3 book& 

An9.£0 7 6, cost of 1 book. 

9. U42 she^ cost £30 9&., whsii 
will 1 cost? 

10. Bought 24 barrels of flour for 
£62 ISs. ; what waa it a barrel 7 

11. If 112/&S. of indifo cost £642 
12^., what will 1 pound cost ? 

12. Bought 84 pipes, containing 
lOQl2gal. \^. Ipt. ; how much m a 
pipe? 

116* ff'the divisor ia more than 
12, and is not a cqmpositb nuM' 
bsr, 



* Bnt if tiK nulUpUer exceed 144, the product may be more easily obtained by 

RcLtlTlialtiplyftrnky 10, and it win five tbe arooant or price of tvm. 
11 M«Mplythe«mo«mtorTSNbT lO^anditwiHgivetbepriceof urn. 
Ul. If tike muUiplier to enni Iraiidr^ mttldply tbe amooat of 100, by tbe ««»< 
her ^ fcwMtrw b . and it wW five tiM aaswer. 
IV. Bm if tlMv be odd aambens muHiply tbe amoont of 10 by the maumker if 
w^ aW tke aaioaaft ef I by the m wwWr •f wniu ; MKHtdbi tha aeveial piodnco 
ftbcr. «ad Jt win give the fcotect wv^uccA. 



XULTinXGATION AND DIVHION OF COX. 1tVMSEB». 61 



RvLB. Multiply by two such 
numbers, as, when multiplied 
together, come the neajiest to 
the given multiplier, and the 
multiplicand by the deficien- 
cy ; and add the latter product 
to the former. 

13. Harry bought 19yc^. of cloth, 
at Ids. Id, per yard ; how much did 
it come to f 

3 X 6 = 18, and 18 -f 1 = 19 } 
therefore 

£.* a. d. 

18 7, C0Bt<»f 1 yard. 
6 



5 11 6, ooet of 6 yards. 
3 XS-' 



16 14 6, cost of IS yards. 
18 7 +1 



£,Yl 13 1, cost of 19 yards. 



Rule. Set down the numben 
and divide after the manner of 

LONG DIVISION. 



13. Bought 19ycfo. of cloth for £17 
3tf. Id. i what was that a yard T 

d. £. 8. d. 
1(0 18 7 



13tf. Id. 

£. 8. 

19)17 13 
20 



353ff. 
19 

163 
152 

11«. 
12 

133<2. 
133 



Proceedinff after the man-' 
ner of lone diviflion, 19 vrill 
not go in Uie £17, we there- 
fore place in the quotient 
under jC, then reduce the 
pounds (17) toflhiUiogs, add- 
ing in the 13*.^ aad sew bow 
often the divisor win go in 
the 8CM 353*. Finding it to 
go 18 timeSf and that if will 
remain, we set 18 in the 
quotient under «., and pro- 
ceed as before. Hence the 
auLK is more ftdly ejqMreased 
follows: 



aa ioUows: Set down tke 
numbero as in long divisioh, divide tie 
It isTery evident that 6 times the cost hiohsst denomination first, reduce the 
ef 1yd. is the cost of 6ffb. ; that 3 timea remainder to the nkxt lbbs, add in the 
the cost of 6yd0. is the cost of 18yd». ; next less (if any)^ and proceed as hefoft. 
and that the cost of 1yd. added to the cost ^ , . . ^ 

ef \»9ds. is the cost of IS^. (Art. 39.) 14. Bougrht 4 / yds. of clothfor £104 

14. How much will ilyds. of cloth lis. 6c2. ; what is that per yard 1 
come to, at £2 4s. 6cf. per yard 7 ; . 15. How much tea must be put in 

15. How much tea m d9 chests, ja chest, to admit B4cti7^ \qr, Zlbs. 
each Sors. lO^&s. 8oz. 7 Bo;?, in 99 7 



16. How much iron in 129 bars, 
each SgrA. 3/te. Viz. V 



16. If 129 bars weigh lOOcw^. \qr. 
19/ to. 3oz., what will une weigh 7 



TSBOBETIOAXi QVX»TX0M8. 

What is eomponnd multiplication 1 compound division ? What is the rule 

for the HiTLTiPLicATioN of compouflM) numbers, wlien the multiplier does not exceed 
12 1 What, for their nrvisioN ? What is the proof ? Wliefl the mnhipUer is more 



£z.l. AtXl 



%8. Id. per'yard, what will 335 yards come to ? 
10 



13 5 10, price of 10 yds. 
10 



132 18 4, price of 100 yds. 
2 



265 16 8, price of 200 yds. 

39 17 6, 30 . . 

6 12 11, ... . 5 . . 



It is evident, that 10 times the price of 1 yd. 
is the price of 10 yds. ; and that 10 times the 
price of 10 yds. is the price of 100 yds. It Is 
likewise e^eat, that the price of 100 yds. 
X 2, is the pdce of 900 yds. ; that the price 
of 10 yds. X 3, is the price of 30 yds. ; that 
the price of 1 yd. X S^Js the price of 5 yds. ; 
and that the price of 200 yds., 30 yds» and 5 
yds., added together, is the price of 235 yds. 



Ans. £ 312 7 1, price of 235 yds. , 

2. What will 3S0 yds. of cloth come to, at is. ^d. per yard ? ^ns, £83 i^d. 



Uc 



mm. »» saw ....a www j«a. «j« v*wkaa v^yiiw^ •«*, ■»» W«. »gw» f*" J^""" • »*»•«# tm MW -»2«». 

3. In 287 baiiels«if flour, each containuig 1 cwt. 3 qrs. 9 lbs. : How many ewty 



&d 



f tea 19, wd if a coMPonrt nnnsm, how 4o yo« praceci to ■n.mrucii'naa 1 Hoir, 
in BiTMUHi 1 How, in mnhipHftatioB, do jro« |Bum> < wtaa the ■■Hljlii r is bor 
tluqi IS^iBdif ■oraeoBiiKMiteiniBherf How, im tUs csk, n 

EXAMPLES FOR PRACTICE 

IH THE AmiTHMmC OF COMPOITVD nWMMtMS. 

1. Bought 9yt£». of Camkt, al Sc 6tf. 

8Mi». Flan. 3c 9d. 

iyd.Vt^.l2B.3d. 

3 Sk. Silk, at 4a. 

1 Clasp, 2». 9dL 





Whatiatheainoaiil? Am». £4 9 U 

Z. A gemleman owes to one creditor J£160 2s. «d. lor. ; toi 
iis. 6<<.^9rs.; to another, £119 19s. lid: Sfrs.; he W in goc 
I9t. 9d. 3^., and £333 13s. 3|rf. in cash; hew docs he otaad 1 

.ins. £|B» 16r. llirf. ciear. 

3. A farmer sells 3 loads of har, weigfainff I9ntt. 2qn. 170*. ; 16ctff. 
iBlb*. iSor. ; llcitt. ^qn. loz. ; what is Die irdghkof the whole? 

j|iy 2 T ISrstf. 2orw. fib 

4. Boogfat 3 fields containing, 17A 3/2L 16rds.; 2SA XR. ISkSk; ILi. 
2J7.2»ais.; howmuchinall? Ans. fiSiL UZ. 19rrik. 

5. A gentleman wishes to aet 20 trees at equal ^atances inn line ISpAl 
7^ in length; how &r apart most the tvves he? Ana. 1^ 

6. A merchant bought 7 casks of brandy, oomainn^ aa fiAifwa^ vk. : 
n/. 3fl£r. ; 67^a/. V- ; 53^^; l^gaL; lOlgniL IgCs. ; ST^aL 19|Ik; 
oL 2I9CS. ; bow manj boesbeads in the whole? 

«. Bodeto 3 pieoesof silk at Paris, mca^ring Slfl fV. 1ml; 29(iS.#V. 

2ar». : 2^. fV. S^n. 3na. ; of which 1 aold &4.v^ Sfrs. 3sm., at tte mie 

'Ttid. per nail ; how much more will the resuinder sell br an the aame 

.'-axe ? Ana. £26 7a. U. 

& What wia 5 barrels of flour come to>. at £1 lOs. fisL 3|rK. per har- 

mt Ajw.£7l2cb.39ff. 

9. A sahvnnuth has 7 tea-pic»ls. each weighin? 1ft. 3sa. |j(pnf. llrra; 

whas do they ail weigh ? AiU. 90*. las. I4mmt^%m. 

la Soppoee the earth to mere through the ipaoe oC SQLl9^iB9^99te. 

kfyr. 20nl*. in IB jcare ; bow far dote s mo%Y in 1 ^«nr ?' 

Aiu. 597,l42,t57m. l/ter. Sf^ 

11. In £S0 hem utanj shillings. nine-«Does, ax-pencn^ finr-fKHB, 

aadpenob. aodof eadi aaeqnaliiuznbET £ Abs.31£ 

12L A man dyia^, ie& a i&rm uf 2CNJA. 3/2. Ini., of w^itk hK 

was to reoehv me-diird. and itir rmniiilr In 1m crjiisBj liliiilni 

OS ohildKcn ; hav madh must each cxx: receh« ? 

^'^- ^ Each aaU. 22A. LfiL Mr*. 



IS. Tvcatfy4bar ma mmc to c ciaHUu ci 7 JC \fvr. Strds. of 

nmfqiwtting 1 erf it theycsnpkj £ more: what distaa 
■B csQBBtmct boore azid after the S men areenQploy«d? 

Ans. 167tZ&. i^^ antf Ifw 

14 Boogfat llfiK. Tea 4&6d. £|» 7 |f« 

.... 4ibiishekcorxi. . .5s. 4dL . 
... S qoarts brandy .. Ss. 4d. . 
. £ . . . . ram .... 7s. €d. , 
74 yards OnxaK . . 3s. Sd. 



^itetStfaCUOOaSl'! A3Lfi. ^ u 



15b Bought 2 pieces muslin 3Be. . . 

. 2Byd8, Irish linen 29. .. 

. 28}. . . stormount calico . . 2».6 . 

. 28i. . . red 2». 2 . 

. 1 piece durani ....... 56^. . . 

. 2 pieces Uae shalloon . . 57«. 6 . 

. SOiywrdB dimity 2s. 6 . 

. 3 pieces persian ...... 848. . . 



What is the amount 7 iln^. £39 12 3 

16. A cashier received one hmidred pomids and nine pence h^-penny, 
Uuree thousand seven hundred and lour pounds ten shillings, twenty 
thousand and nine^ pounds two shillings eleven pence three fiurtiungs ; 
he then paid away sixteen thousand sixt^n hundred and sixteen pounds 
deven pence three farthings ; how much had he left 7 

Ans. £6273 12s. n<i. 

TBJLCnOKS. 

(Continued from page 44.) 

XXT« -^ fraction is said to be in its lowest tebus, when 
its numerator and denominator are expressed by the least 
KUMBE&s ^possible. 

From Art. 78, it is evident that we may reduce a fraction to lovfer . 
termSf by dividixig both tebms of it by any number that will divide both 
without a remainder ; and it is also evident, that if we repeat this opera- 
tim as many times as is possible, the fraction will be reduced to its 

XiOWXST TSRMS. 

Ex. 1. Let 444 be reduced to its lowest terms. 

™^ 9) 
Opsbation. 5)m = H ^ ^*Ans, From the process here given, 
{T\f reduce fractions to their lowest terms^) we have this 

118« B.VLB. Divide both terms of the fraction by any 
number tha^ will divide both without a remainder, and the 
quotibnts in the same manner, and so on, until there is no 
number that will again divide them. 

2. Reduce ffj', |f|, ff4» *^d m respectively to their lowest 
terms. Atis, |, |, ||, &, ]. 

1X0« -^y nuinber that will divide two or more other num- 
bers without a remainder, is called a common measure of those 
numbers; and 

The greatest number tfuU mill do this, is aUled the great- 

BST OOMXON MEASURE. 

Thus, 3 is a common measure of 6 and 12 ; because it will divide thezti 
both without a remainder : 3^|%(|> But 6 is the greatest common'^mea' 
sure, because it is the greatest number that will exactly divide them : 
e)^(^ Whence it is plain, 

That the Greatest QmpnonMeasvTe tf^fny TWO Nv^usRs can ncnv 
exceed the usssb, 



04 AUTSHETIC. 



Ex. 1. Find the 6. C. M. of i j. 

12)18(1 
12 

6)12(2 



For, If it exceed the lM««r, it oannot divide it, •'. «., it cannot be eoBtained ix It. 
The firat steptlien, that is to be taken in finding tlie greatest common measvie of 

two numben, is, to to see if the lesser nimd»r, 
which divides or measures itself^ will tiso di* 
vide or measure the greater. IS in 18 goes 1 
time, 6 rem. ; consequently the lessor niunber, 
in this case, is not the 6. C. M., because there 
is a remainder. But the number that will divide 
12 it 18, must also divided the remainder 6. Between this remainder, and the 
lesser number (13), the same reasoning applies aa above, viz., that the G. C. M. of 
these two, cannot exceed the lesser (6). Making this step, we find the last divisor 
(6) to be the common measure sought. Hence, 

VM» To find the greatest common mbasube of two numbers^ 

Rule. Divide the greater number by the less, and that 
DIVISOR by the remainder, and so on, until nothing remain ; 
the LAST DIVISOR used will be the greatest common measure. 

NoTX 1. If we divide both terms of a fraction, by their 6. C. M. we shall evi- 
dently obtain the fraction in its lotoett terms. 

Ex. 2. Find the G. C. AL of ii, and by it reduce the fraction to its 

lowest terms. '^ 



45)63(1 

45 g 

18)46(2 «;?. 

36 ^sr 



9)18(2 *S 
18 § 



Note 2. Tlie 6. C. M. of more than two nnmbere 
may be found by finding the 6. C. M. of two nma- 
bera, and then of that common measure, and ORI 
of tAe other mtst^ere, and so on, to ttie last. 



3. When the numbers by which the terms of 
a fraction are divisible, do not readily appear, 
the method by the G. C. M. is to be preferred. 



Ex. 3. Reduce ^, HI* i^f iU^ and S|jf respectivdy to 
their lowest terms. An$, J, f , f , ^, |{. 



Multiply ^ by J. 

The multiplicand J is X f, by dividing it by 3, and multiplying the 
quotient by 2. (Art. 80.) First then, 1 is -r 3, thus 1 y , = |. (Art. 
87 & 77); and » is X 2, thus, |X a=j. (Art. 81 & 76). But these 

two operations may be performed at once, thus, IJLJ ^- f ^= Ji ^***- 

This principle may evidently be extended so as to apply to the mnltipli' 
cation of more than two fractions into one another. Hence, 

121* To multiply fractions by fractions, 
Rule. Multiply the numerators together for a new Nims- 
RATOR, and the denominators together for a new denomi- 
nator. 

Ex. l.fx I XJ=|* = |. 3. Jx4x J=i5|=|. 
!%%• A compound fraction is a fraction of a fraction. 

It is known by the word of, as i of |, ^ of |, i of J of JL &c. 

Tke word op in this case implies multiplication. 

Afl i of S implies J X I, and 3 of ^ unplies %X h and so on. 
tH a. But according to mdnciples in Arts. 78 & 118^ the operation 
§ X f may be shortened ; for t\i& ec^et^X uumtToJlQr^ oaad dennti- 



FEAOnORB. 6& 

nMtort axe factoes of the saw numerator and denominator, and by 
emitting' those which' are the same in both tbrms, toe obtain the nbw 
«*EACT10N in lower terms, 

TbiiB, wHti the aboTe, omHtiii^ or emuoMit^ the terms that are found both 
tDBmm tbe numerators and deoommaton, we have 

132 h. Upon the same principle, (Art. 78,) if any of the numerators antf. 
denominators be divisible by the same nurnhery the division may be exe- 
cuted b^ore multiplying^ and the nbw fbaction will be obtained in still 
iowertermM. 

Ex. 3. Whai is J of ||of ^ =7 

2 win dtride itself, and it wiU also divide 12 ; 5 wiU divide 10, and it wiU atell 
divide 15 ; bence 

4. ? of 3f of J of 9 = how much 1 

Nova. Mixed numbers must be reduced to impraper fractions^ and whole Qum- 
tien to the /orm offraeti&M. Ans. to the Uuty ^. 

6. How much is i of f of J of | of '^ % ^ Ans. A. 

6. What cost 12|y<29. at f of a $ pr. yard ? Ans, 94||. 



7. What is the value of § of a jg 1 

132 c. The principle here involved, is called ^ncftn^ the value qf a 
Jraction in the known parts of the integer. The integer here is jgl, and 
its known parts 209. The question therefore may be presented in 
(his way : What is the value ot i of 20«., or § of ^ 7 

I of \« = y = I3s. 4d., Ans^ 

e. What is the value of | of a lb. Troy 7 Ans. loz. Apwt, 

9. What is the value of % of a degree 7 Ans, 60m. 6/iir. %^ds. 



10. Whatpartof a £i8 13ff. 4d.7 

Vtutd, The principle here involved is the reverse of the foregoing, and 
b generally called reducing a given quantity to the fraction qf a greater 
denominaHon qf the same kind. I3s. id. = IGOc^., £1 = 20^. = 240<l. } 
therefore 1 penny would be >. of a £., and 160d. would be Jff = %} Ans. 

11. Reduce loz, Amct. to the fraction of a Ih. 

\%. Reduce 60m. q/ur. 20refe. to the fraction of a degree. 



13. Reduce | of a penny to the fraction iA a shilling. 

122 e. The principle involved in this question is that which is common- 
ly called reducing a fraction qf one denomination to the fraction qf a 
OBBATBB, retaining the sarne value. 

I of a penny is } of ^^ of a shillings 3 or i of ashilling, Ans, 

14. Reduce ^ of a A. Avoir, to the fraction of a cwt. Ans, _> . 

15. What part of 3<2. is S of 2d. 

16. Reduce I of a grain Troy, to the fraction of a lb, Ans, ^^, 

17. Reduce jl of a shilling to the fraction of a penny. 

122/. The principle here involved is the reverse of the preceding, and 



W . AXITHIEBTXO. 

in commcmly called reducing a fraction qfone denomination to ib/tfAK^ 
tUm qf A Lsea, retaining the same value. JL of a «hilliwg is JL of 12(f: 

j=TVof V=« = f ^~. 

18. Reduce -1~ of a cwt to the fraction of a A. ^ 

19. Reduce _ J.^ of a lb. Troy to the fraction of a grain. 
*20. Reduce «■ J^^r of a mile to the fraction of a foot. 

Divide | by |. 

The dividend is divided by % by multiplying it by 4, and dividing the 
product by 3, (Art. 86.) § is multiplied by 4, thus | X « = |, (Arts. 81 
and 76) ; and f is divided by 3, thus |. ^ _ — . |, Ana. 

The process, it will be seen, consists in miUtiplying the mill, of tkt dividaUt hf 
the DKNOM. of tAe divisor^ and the obhoh. of the dividend by the SVM. of the tfret* 
»0T. Hence, 

123* Tb divide one fraction by anothsr, 

Rule. INVERT the divisor and fboobbd ab in xvltipu* 

CATION. 

Ex. 1. Divide J by |. J X I = If = 1H» ^ns- 

2. Divide {^ by J. Ans. 2^. 

3. Divide }| by ^^ . Ans. 1 S- 

4. Divide | of J by f of ^^ . Ans. U. 

5. Divide i of f of a j£. by f of ;; ojp a $. Ans. 2^s. 

ADDITION AND SUBTRACTION. 

184* Before fractions can be added or subtracted they must be redace4 
(o paxtB of the same magnitude. 

William had a fine large melon ; he gave | of it to his sister Jane, and i to little 
Mary : How much of the melon did he give away 1 How much did .he keep^ 
I + I how much 1 | — (| -|- 1) how much 1 

It is plain that^oc^ion^ of the same magnitude or denominator^ ma^ 
he added or subtracted by adding or subtracting their NtrMBEATORs. 

I + 1 = If the quantity given away ; and s — 3 = |, the quantity left 

lt25* Edwin has § of an apple, his brother John ^ ; how much hsA 

Ihey both 7 how much more had the one than the other 7 

Here, the parts being of different magnitudes, must first be reduced to the saki, 
that is, to a common denominator. If the 3ds. be each divided into 5 equal parts, 
and the 5ths. each into 3 equal parts, they will both become lAths. Tlie | will be* 
come JO, and the | » ; then I u + ' r= i », the sum which they both had. 

And -i4 "^ -^ == Y?} which Edwin had more than John. 

2 3 2X5 3x3 10 9 19 
Opebatidn. - + - = j = — [ = — 

3 6 3X6 3x5 15 15 15 

2 3 4 2 3 4 2X3X6 3x3XB 
Ex. 2. Execute - H h- -4- -4--=; f- ■ 

3 4 5 3 4 6 3X4X5 3x4X5 

4X3X4 40 46 48 133 

60 60 W ^^ 
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Br BAllip^jriat «Xr a* iiMmnat&rt togeUier ibr t eomcoil iM&minMttf^ u Ul 
ttaia aai Ike prarioin ezamDle, we evidently obtain a number of which aaeh d«> 
noouBator is a pactoe ; and by multiplying each numerator Into all the denom* 
Baion Bxcarr m own, we multiply it by the tarn* nuti^tr : eoaaaqoenUy tho 
valM of the fractkma will not be altered. (See Art. 78.) Hence, 

126* Tb reduce fraciiona qf deferent denominatorif to equitalent 
JracUona^ having a common dsnomimatob, we have (hie 

RuLS. Multiply all the denominators toffothor for a ooiiMOlt 
]>BNOMiHATOR, and each numerator into ui the donominator^ 

0ZCKFT ITS OWN for a NEW NVMBBATOE. 

3. Reduce the fractions 9, |, and f , to a conunon donominator. 
4x5x7= 140, common denominator, 

3X6X7 = 1051 

4x4x7 = 112 > new num£rator». 

5X4X5 = 100 S 

Hie new fractions therefore, ar(^l|i 111^ and l..||, 

4. Reduce ^y f )^^^ Af» ^ fractions having a ( otnuum flrniomlnaioi 

^ni.tltfmf and Itl 

5. Add together A of I of A, and ) of l. Ana. |i »« 

6. A boy carried berries to m<irlcit ; \u: sold k of wlmt h«i hiul itj «jtit> 
person, and % of what he then had to another } how much ha<l h«i indl 

Ann, 1, 

7. Reduce | and j to a common denominator. 

Ans. H 4- fl, or ^ 4. ||. 

From the operations, dbc. above, it is evident, that ihti rommtm tUntrml- 
ttotor may be any number, of which each dcru;inhiat4;r Is a r>k«Toai for 
the numerators may evidently be fnrrcHsed a^^cordln^ly* He« Art. 118. 

127. Any number that is divisible \iy two or more t/thtir numtnir* 
without a reinainder, is called a common mtilHplr. at thfme fiurnliArs | sml 

The least number that is capable of thist is called the tWAfn 

COUMON MVLTIPLB. 

Hei^, the least common denominator of any fractions Is the iMMt con^ 
mon multiple qf aU their denominatora. By the rule already ^vfrn w^ 
always find a eofmmon multiple of the jsrivc^n denominat^/rs, but we do not 
always find the least common multiple.' In the last example, 24 is a com- 
mon multiple of 4 and 6, but it is not their least common multiple t for 12 
is tfUBceptiUe of the same. In order to explain the method of finding tbr 
least common multiple, we shall propose the following 

]&z. Find the least common multiple of 4 and 6. 

It is evident, from our definition, that no number can he a 

vmlHple of. another ^ unless it contain all the vactobs of that 

other nuniter. 

The &ctor8 of 4 are . . • • 2&>2 
Do. of6 " . . . . 2&3 

Btit3x2x3=12cQntain8thelactoriof4,andalsoof6- Therefor* 
13 is a common multiple of 4 & 6, and it is their least common multiple, 
because it does not contain any factor more than is absolutely necessary 
to produce them. The factor 2 has been once omitted, beca me it w as 
common to both the given numbers, and it may be observed in oRWBATy 
ibat 
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5. If I, with 25 oihen, build I of a mile of wall, what part of it de I 
buildl ^'^^l^ 

6. A man bought 3 horses for t376 J^ and 5 she^ for J^ of the value 
of one horse j what was the average price of the horsefly and what the cost 
of 1 sheep 7 6 sheep? Ana. to Uut^ ^^^^rVA 

7. A man owning -^ of a share in a certain canal stock, sold s ot bis 

part, for jR39 17s. 6d. ; what is the value of a share 1 

Aru. £1244 lU. \^ 

6. What costs a job of work performed by 3 men, if the first man per- 
form Xi; the secondly; and the third the remainder, for which he re- 
ceives (S? 7 Ans. (12243^ 

9. A post is^ in the ground, f in the water, and 17 feet out of wator; 
what is its whole length 7 Ana. tiJ^fett, 

10. There are 3 pieces of cloth, one containing 7| yards^ another 13| 

yards, and the other 16i yards ; how much in the whole 7 

11. A and B can do a piece of work in 8 days, A can do it in 13 dajs; 
in what time can B do it 7 Ana. 20| diys, 

12. If several men own equal shares, and a boy the overplus, of ^ of a 
ship's cargo, and, each man's share is ^ of the wlu^e ; how many owners 
to the y<L 7 and, if each man's share be worth $599, what is the value of 
the whole cargo 7 Ana. 5 ownera to the JL heaidea the hcy^ tohoae ahare 
/>gl08f»; the whole cargo ia worth tl3im. 

13. A certain school house is owned by 14 proprietors, and rented for 
$24 annually. A and B own each J^ of the house ; C ^ ; D end £ each 
A; F » ; G 1 andiof » ; H^andiof-L; KXandJof i ; LJ 
of-i ;M|of^^;N^,3^; 6 J^ and J of » ; P » and f of ^. What 
ought each proprietor to receive annually for his snare of the rent 7 

Ana. A^' B each tU ; C9U; D4*E each $1 ; F^ Heach $2; G 
«li; K$13; L$l^: Mm; N%if^^: 0$1|; andP%2^. 



BECZMAK mJkGTXOBrS.* 

131 • We have seen, Art. 13, that "each removal of place towards the 
Ml hand incseases the value of a figure ten times :" The contrary is 
therefore evidently true, ^iz., that each removal of place tofwarda ih/i 
right hand decreases the value qf a figure alaoTvs times. 

13!S* We may evidently extend this reasoning below the 
ZNTEORAL UNIT ; and obtain for each successive place towards 
the right hand a value ten times smaller than that immediately 
preceding it. 

Hence we shall have for tbe first place to the right hand of units, tenth paift 
(j|^) ; for the second place, hundredth parts (y^^) ; for the third place, Oov* 

9mi4th parts ( - * ) ; and so on.t These and such like expressions, are called 

888* Decimal fractions ; in which an inteoraIi unit 
t mnnnatid to be divided into ten equal parts, and each oj 
into ten other eqiial parts, and so on. 



uii is derived from the Latin decern, which signifies tbb. 

lie flgore of Amr flacb whatever, mty evidently \t considertl 

ndt m the preceO^t iik»c»« 



Dmonui. pR&cnoSs. 
134i Hence Um dCDominator to a decimal rraction will alvaya 

'la ill' • 

a f s ^ B ti 
ExAMFLl. 3 2 3.22 Z = 222,^>>J 

3 3.33 = 33^ 

Be IC^ 100^ 1000, &c. i or 1 tnlA at many ciphers annexed ae tbe 



,7BH b a dflcfmal couJitlng of fbm places ; in de 

ISS* A^y DaciMiiL maj be expressed in the form of a vttl- 
garfractimt, by placing under it, its pkop 

KOTB. KiUBbsn cnaaialng of imiaiBH and nicu 

TABLE. 



1li=^. 



!\m™.. . . 



■ Tea-mlllloalln. 



iiHil' 
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137* As it appears from the table 

We may evidently consider units as a starting pointy from 
which IHTIOBRS proceed continually increasing in a tenfold re- 
lation towards the left hand, and dboih^ls continually decreas* 
ing in the same relation towards the right. 

188« '^^ value of BVERT riouBB is determined by its 
f lace from units. Consequently ; 

189« Ciphers placed at the right hand of decimals do 
NOT alter their value. 
Thui, J, Mf JXOf are all of the same value, each beings: .5 or |. 

140* B^ BVERT cipher, which is placed at the Irft hand 
of decinuOs dbcbbasbs their value tenfold. 
Thus, JSf .06, .OOSf each ezprea a dUferent value ; Z bdaf equal to JLor | ; JB 

141« Decimal fractions, having* dipfsbbmt devomotatobs are re- 
duced to those of the samb by annexing ciphers until the number i(f 
places become bqual. 

Thus, .3, .04, .OSS, are reduced to .300, iMO, .035, each having 1000 fbr a cmmm 
ienominmt^r. 

1^%^ Decimals are read the same as whole numbersy giving 
the name of the lowest or right hand place, to the whoiiB. 

Thus, .9236 is read 5836 tea thoustauUht^ or ^'/.. 

148* Ant whole number may be reduced to decimal parts 

by annexing ciphers. 

25 is reduced to tetUkt by annexing a cipher, to hundredths by *niM»ring two 
ciphers, See. Thus 35 = 3S0 tenths = S500 hundredths, Itc. 

144* Ant mixed decimal may be read tooethbb by giving to it the 
name of the lowest place. 

Thus, 63iS5 may be read 6335 huiidredthst and the whole may be ezpresscfPIn 
the form of a vulgar fraction : t^^s 

FEDERAL MONEY 

145* Is I'^B ^^^^ of the United States. 

The denominations are made to correspond to the decimal division^ 
now described ; the dollar being the unit, dimes tenths, cents hundredths ; 
and so on. 

146* As the denominations of this money correspond, in value, to thr 
orders of simple numbers, it follows that tney may be read the pame; 
that is, either wholly in the lowest denomination, or partly in the low 
EST, and partly in a hioreb. 



I 




4 

Thus: 3 8 4 5 6, may be read 39iS6 sit^te, or 3245 ce»tt and i 

«IIEt, or (If we laekoD the eagles tens of dMars^ and the dimes tens of oenc*.) the 
-^-M nqr beiead 3S Mlmrs, 45 cents, and 6«t7te. 

>pres8ioni In dollars, cento, and vUlls, form what we have cai^ 



DECIMAL FRACTION?. * 73 

TtaiUL tlie above sum forms tbe mixed tUdnal #33.35, that is, iQUart and dedmuls 

ADDITION AND SUBTRACTION OF DECIMALS. 

2. What is the amount of 7.05, and 16.723 1 

Conaidering tiie whc^ of each namber as so many thouMaiiUths^ 
(Art. 143.) we have loso i W2$ — ^^^M?, ^^ amount 
required. But ^^JS^ == #33.773, Ans, The is placed at the 
light hand of .05, to reduce it to the denominator of the other dep* 
ctmal; but this may as well be understood. 




i I Hi 

7.050 
16 .723 



2 3 .77 3 

2L Boogfat a cow for #17.25, paid #9.87^ ; how much remains 1 



•17<26 

9.875 

% 7.375 



Considering the whole of each number as so many milU or thousanitKs 
of a dollar, (Arts. 143, 144,) we have U26 u 0875 = 7375 _ 

,^ .^„ ^ ' » >/ lOOO 1000 looo 

$7,375, Ana, 



148* Hence, to add or subtract decimals, we have this 

RvLB. Place the numbers so that the decimal points may stand 
under each other ; then add or subtract as in simple numbers, 
and place the decimal point in the result, directly under those 
of the given numbers. 

EXAMPLES. 

3. Bought camlet t4, flannel $3.75, two skeins of silk 9)0,121, one clas|) 
$L23 ; bow much in all 1 

•4. = 4000 mUlSy or lOOOths of a dollar, 

3.76 = 3750 miUs, or lOOOths 

.125 = 125 millsj or lOOOths 

1.23 = 1230 mills, or lOOOths 

Ans, $9,105 = 9105 mi/&, or lOOOths 

4* Borrowed $315, paid $115.75; how much remains'? 

$315, ^ 31500 cents, or lOOths of a dollar. 
115.75 = 11575 cerUs, or lOOths 

Ans, $199,25 = 19925 ccn/«, or lOOths 

5. What is the amount of $113.2& $70,005, $6,875, $1750.4, and $19.125 1 

Ans, $1959.655 
€. of $2.1, $0.5, $26,177, $0.7, and $57 Ans. 34.477 

7. -_ of $42.23, $9.4, $18.47, $52,384, $305,105, $29,003, A $34.19.7 

Ans. $490,782 

8. From $5.83 take $4.2753001. Ans. $1.5506999 

9. From 480 take 245.0075. Am. 234.992S 
16. A man, owing $4316, paid $376,865; how much did he then owe 7 

Ans, $3939.135 

*-■ ' • ■ - ' ■ I ' ■ ■ - ■ 

* For tbe denominationi, ^. of fedeielL monRm . ««« v^iiib Vi. 

7* 
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11. What IB the earn of twenty-nixid and three tentfae s three htmditd 
and eeventy-four, and nine miuiontha; ninety-eeven, and two handled 
and fifty-three ibooaandths; three hundred and fifteen, and four hun- 
dredthfls twenty-eeven; one hundred and fioor tenths 1 Ant. 942^93009 



MULTIPLICATION OF DECIMALS. 

1. Bot 7 head of hogs at 93.25 a head ; how much did they come to? 

^^^^25^^ Regaling the multiplicand as so many eeiu» or liiarfrwMt 
7 of a dollar^ with the denominator czpramed, we have fff X 7 

AnM. $22.76 

2. How much will .7Byd. come to at • .25 per yard? 

.75 I 

.25 I If we regard the factors as volgar fractions^ we shall htn 
J!S X -25 = 1875 s= .1875. Hence, then mmat mtmtsgt k 
▲s MAinr pUee* ponitei off for dodmalo m tko nuiDVCT, oi 
thoro aro dseimaiplaeooin both rAcruas. 



375 
160 



Ans. .1875 

3. Mult. .127 by .04. 
.127 
.04 



From the foregoing it foOows, that when the product 
^oes not give so many places as there are dedmals in 
boUi factors, the dbpicxbhct must be MmppUed hf pre- 

jixing eiphtre. .1«7= ^l^,aBd.04= ^fr- ^"^ 

Ana, .00508 ^^ X tJir = nr^'Ar = *««»» •^«- 

YLemcefoT the multiplication op dbcimalb, we have this 

X40« RuLB.* Multiply as in whole numbers, and from the 
product point off so many plaobs for decimals, aa there are de- 
cimal places in both r actors ; but if there are not so many 
places, supply the deficiency by prefixing ciphers. 



/ 



EXAMPLES. 

4. What cost 13ycte. at •7.625 per yard 7 Ana. $99,126. 

5. At % .1875 a pound for butter, what cos^ 7.625 pounds. 

Ans. •1.429 f 

6. Required the product of .0053 and .00007. Atis. .O00O0O371* 
^. Hon much will 93^. of shalloon come to at • .53 a yard 7 

Ana. •49.29. 

8. At 21 cents 9 mills a pound for cofiee, what cost 1872&«. Ana. •40.951 

9. Bought 17 horses, at •58.39 a head ; how much did they come to? 

Ans. •992.63. 

10. At • .09 a pound, what cost 167.5 pounds of suffar 7 Aria. •16.87i 

11. If one day's labour be 91.62^ what will 314 day^s amount to 7 

Ana. •510J2S. 

12. What will 36/&s. of flax come to at • .17 a pound 1 Ana. 6.18. 

13. At • .59 a bushel for com, what will 64 bushels come to 1 Ana. •37.76. 

14. What will 314.9^/. of boards come to at •$. per M. 7 Ana. 251.9^ 



'^ffy a decimal by 10, IQO, 1000. 4bc. we have onty to remove the sntir 
flaecit towards the i\|)Bt hama r- ^^ '-^ — * - ^^'^ 
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i.m 


-» ~>i 


I) 


10.34 


" cwt. 


II 


.06 


" lb. 


11 


.23 


II II 


It 


.92 


11 11 


^rr 


•706.52i 


\tj, 


Peteb Faithfvl. 
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150. In selling goods, it is usual for the seller to deliver to the buyer a 
bill of the articles bou^t^ &o. Such bills are sometimes called 

BILI.S OF PARCELS. 

New- York, Aug. 14, 1838. 
JUr. Jainet Paywell 

Bought of Simeon Thrifty 

3hhd* new Rum, ll^oZ. each, at $ 0.31 pergul. 

2pmeBFVenchBranc5r, 126&13^..,. »' 1.124 » ^» 

1 hhd. brown Sugar, 9}ct0^ " 10.34 "cwt. 

3 casks of Rice, 2ctrf. 1^. 17/6». each, 

5bag8 Coffee, 76^. each,..* 

1 chest Hyson Tea, 86/69., » 

Recdved payment, 

For Simeon Thrifty, 



Wildemeas, Feb. 8, 1837. 
Mr» Peter Carpenter 

Banff ht of Asd FoMtree 

5682 feet Boards, at« 6. perM. 

2000 » '» » 8.34 » " 

800 » ThkJkStufl^ " 12.64 » " 

1500" Lathing, " 4. " » 

660 " Plank, " 10. " C. 

879 " Timb«r, " 2.50 " " 

236" » " 2.76" " 

Received payment, •101.849 • 

' Aba Falltbee. 

NOTB. M. BtaVids for the Lathi wUU^ which signifies 1000, and C. for ce,ntim. 
whieii signifies 100. 

DIVISION OF DECIMALS. 

151« We have seen, in multiplication, that the decimal places in the 
product must always be equal to the number of decimal piEU^es in both 
jactora. The rmiltijdieand and mvltipHer^ become the divisor and quotient 
in division. Hence it follows, that in division of decimals, thie number 
of places in the divisor and quotient, counted together^ mtist alwayti 
he EQUAL to the number qf places in the dividend. 

1. If 7 head of hogs cost $22.75, what is the cost of one ? 



7)32.75 



Regarding the dividend, $22.75, as a vulgar faction, we have 
^^ -*. 7, {ArU. 86 & 76 » 135 = $3iK», Ans. ConsequenUy, 
when (Atf DivisoK has mo decitMii places^ the quotikht must kav^ 



Am, • 3.25 
fust AS MAKT as there are decimal places in the dividknd. 

2. At $6.75 a yard for cloth, how many yards may be bought for $53 1 
Begarding the divisor 96.75, as a vulgar fraction, we have 53 4- 1^ (Art. 86) 

= 53 X 100 -h 075==: ^^ 4- {^ s 6.75)53.00 ( 
Hence^ if the DXTiBBm ho not •• nuai|r decimal places as the »nriso»- 



76 ASITHMBTIO. 

it must be madb to have A9 many, (by anpexing dphen^) before ibe si* 
vuiON can be commenced. 



Making' this preparation 
with the above, we have 



6.75 ) 53.00 ( 7.85 + 
4726 9 

5760 *? 

5400 .«* 



Prom what haa been abeady said tJbtm, it 
will be easy to see, that we shall Mmttrnw U 
have WHOLB ifVHBxas, tiMtU aa tacaf iuimd 
places ef the dividkhd ere usbd u» tka^ ert 
decimal placet t» the MvisoR. HeDeeltwfll 
be convenient in practice to unmt og the mamr 
her of decimal places in the difrisar^ mad §$ 
manjf iu the dividenA, and wuJte a Mtat Msr 
the laet ; and then, when the figure la hrov^ 
down over which tliis point is placed, and the 
quotHent fiaore from the numlwr wUch it 
makes is obtained, we suty always eikaene tt 
place a point in tike quotient : and after lUt 
the division may evidently be extended to ds^ 
cimal parts, by annexing a ciplier to aaeh snh- 
sequent remainder, by which la eflbcled Ae 
reduction of it to tbhth parts of the preceding, and consequently each remUii 
quotient figure will represent tenth parts of the preceding one. 

Now, as every cipher annexed to the remainders must be accounted a deelBMi of 
the dividend, we may observe, that the pointing as above, agrees exactly with the 
principle first above given. There are four decimal places in the dividend, aai 
but two in the divisor ^ therefore there should be two in the quotient, which is 
the 




3. Divide .00508 by .127 



.127).00508 ( .04 
608 



Pointing the dividend as above, we ftnd that the 
divisor will not go in the same number of dedanl 
places of the dividend : thenfore there wiU be vs 
integers. Making a point in the quotient, and ta- 
king in another figure of the dividend, (thereby 
reducing it to tenth parts of what we took before) 
we find again that the divisor will not go, therefore there will be mo tenths. Pla- 
cing in Uie quotient, and taking another figure of the dividend, we find that the 
divuor will go 4 times precisely. Therefore ihe quotient is .04 

Ckmsidering the principle first above, we find it to apply equally well here. For, 
in this instance, there are five decimals in the dividend, and three in the divisor; 
therefore there must be two in the quotient, and as the division gives but one, we 
must supply the d^iency by prefixing a cipher. 

152* Hence for the division of decimals, we have this 

Rule.* Divide as in whole numbers, and point off from the 
quotient as many places for decimals, as the decimal places in 
the dividend exceed those in the divisor ; but if there are not 
so many places, supply the deficiency by prefixing ciphers. 

NOTE. The quotient may be carried to any degree of exactness, by *n»^ njr 
ciphers to the remainders, and continuing the division, but the ciphers annexel 
must be accounted so many decimals of the dividend. 



EXAMPLES. 

4. If 798 quintals of fish cost $2840.88, what is it per quintall 

Ana. •3.51 
6. Bought a farm, containing' 149 acres, for 19000. ; what did it cost 
per acre f Ana. •60.3355 + 

6. Sold 750 pounds of wool for •468.75, what did I get a pound 1 

Ana, • .625 



m Xu*^ 



''^tng by 10, 100, 1000, Ace., we have («ly to remove the aepan- 
1 10 tliB rif^t hand as there are cifrtiers, so in dividing bx dK 
^.l^tilBOve Uw ifipuattU Va Kha MiaatEAanwt ta the l^ft. 



\ 
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7. If 3 furdfl of cloth cost •5.2& what ia it a yard 1 Am, 91.76 

9. Bought 18 gallons of brandy, for $42.75; what waa'that per gallon 7 

Ant, $2,376 
9. If 206 yards of durant cost $107,621, what is it per yardi 

Am. $ .52& 

10. Bought 126 gallons of molasses, for $95 ; what did it cost per gallon 'i 

Ans. $ .70 

11. A sh^s company lake a prize worth $12465 ; of which the owner 
tkkem 1} the <^&cers ^ and the remainder is equally divided among the sai- 
lora, vho are 125 in number ; how much ia each sailor's part 1 

Am. $24.93 

12. If a yard of cassimere coat $2.31, how many yards can be bought for 
•50.623 7 Am: 21.91-f yardg. 

13. The salary of the President is $25,000 a year ; how much is that per 
4ajl Am. $68,493+ 

iL A owes B $15.58, and is to pay him in rye at 67 cents a bushel ; how 
much r3re will it require to discnar^ the debt 7 Ans. 23.25B.'4- 

16. A privateer having taken a prize worth $6850, it is divided into 100 
shares; df which the captain is to have U ; two lieutenants, each 5; 12 
midshipmen, each 2 ; and the remainder is to be divided equally among 
the saitora^ who are 105 in number ; what must each one receive 7 

Am. Capt. $753.60, Ldeut. $342.50, Midshipman $137, i&ttor $35.88 

REDUCTION OF VULGAR FRACTIONS TO 

DECIMALS. 

1. Reduce I of a dollar to decimal parts. 

As ihe numerator is the dividend in division, and the denomintUor the 
9IVIS0B the above may be presented in thits way : 



4)30 (.75 

28 

~0 
20 



It is plain that there can be no integers, because the ftmetloQ 
is less than a unit. We therefore place a point in the qttOtiait« 
and reduce the dividend to tsnths by annexing a cipher to it 
(Art. 151, Ex. 2 and 3) ; and obtain for a quotient figure .7, and 2 
tenths remainder. Annexing a ciplier to this remainder, we re- 
duce it to tenths of tenths^ that is, to hundredths ; and dividing 
we obtain 5 hundredths and have no remainder. The decimal 
expression of % is therefore .75. 

This process may evidently be executed by short division, and 

a cipher supposed to be annexed every time when there is a re* 

m m mainder, and the division continued as far as may be necessary. 

153* Hence, 7\? reduce a vvLQAn^Jraction to a dbcimal, we have this 
RvLB. Divide the numerator by the denominator as in divi- 
sion OF DE0IM4X8, and the quotient will be the decimal required. 

EXAMPLES. 

8 



2. Reduce ^ to a decimaL 

3. Reduce i, i, |, and I to decimals. 



125, Ans. 

Ans. .25, .5, .8, .875. 



; 4. Reduce Jt, tA-, and «» to decimals. 

D W rmr. ^"""^^^^ ^ 0606+*, .00797+, and . 000183+ 

f * * Decimal figures, which enHmuUlg rtpeat^ like .06, in this enmple, are c alled 

' B«ptUnd9 or dreuUting Decimals. If oi^y tnujLgwre repeats, as .333S<ic -"nT]:^;^ 
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K Reduce J, f , ^, *, |, ^f^ A» tJt> tJt» tJt» vfr *o decimals, 

w9m. i^ M .ij, .32, .44, .oloi, ,050^, .00110011, .00^, .OOlOOi, .00^008. 

REDUCTION OP COMPOUND NUMBERS 

TO DECIMALS. 



154* 7b redttce a compound 
nwmJberto the decimal qf a high 
denominalion. 



1. Reduce la, 6d, to the decimal 
of a pound. 



155* "Ih reduce the decimal qf a 
igh&i\kigher denomination to its talux, 

1. Reduce £ .375 to its value. 

.376 of a pound = a.y of 20s. = 

^^ ^^ V = Ua =f.BOto., i.e. 



.234^34834 ^., it is called a confound r^etend. If other figures aoriae bef«r§ those 

Which circulate, bb .743333, .143010101 &c., the decimal ia called a mixed rqtetemd, 

A single r^etend is denoted by writing only the cireuluting Jlgwte with a point 

ever it : thus, .S, signifies* that the 3 is to be continually repeated, formhig an ti^ 
nite or never ending series of 3'b. 

wS confound repetend is denoted by a point over the Jirst and Uut repeating 
JlgMre : thus, Jl34 signifies that 334 is to be continuallv repeated. 

It may not be amiss, here to show how the value of any repetend may be found, 
er, in other words, to uiow how it mtiy be reduced to its equivalent mdgmr frmetum. 

If we attempt to leduce 1 to a decimal^ we obtain a continual repeotion of the 

figure 1; thus, .1111 &c., that is, the repetend .1. The value of the repetend .1, 
then, is 1 • the value .238 dec, the repetend .3, will evidently be twice as mucl^ 
that is, i In the same manner, il = ^i .4 = ^9 JS ^^ f > uid so <m to .9 
which s J SB 1. 

1. What is the value of .8 1 Ans, jL. 

9. What is the value of .6 1 ^ Jha, |=:f.. 

3. What is the value of .3 1— of .t T— of .4 ?— of .5 t— of .9 1— of .1 1 • 

If 1 be reduced to a decimal, it produces .010101 &c^ or the repetend .01. The 

repetend .03, being 2 times as much, must be 2 and .03, s 3 • and AR^ being 
48 times as much, must be ^4. and .74 =74. and so on. 
If 1:^ be reduced to a decimal, it produces .001 ; consequently .008 as .{^, 

Hence, to reduce ciRctrLATUia decimals to vuloab nucnoMs, we have this 
RuLx. Make the oivbn rbpxtknd the numerator^ and the denomimmtvr will be 
as many 9*8 as there are repkatino fiourks. 

4. What is the vulgar firaction equal to .704 ? Jins. J^}. 

5. What is the value of .603 1 .014 1 i24 1 .OlOSi 1 ^463 ? 

.0031(6 1 Ans. to last, ^^^^, 

What is the value of .43 1 
In this fraction, the repetend begins in the second place, or place of AaadredU^. 
The first figure 4, is -nr> and the repetend 3, is f. of p.r = -^» These two parCJ 
added together, give iTr+ inr=5^(T= \r,9 Ans. Hence 

To find tkA value of a mixbd rkpbtkiid, 
Bulk. Find the value of the two parts, separately, and add them together, « 
1. What is the value of .15^1 ^ + ^^ = |3j ^^^ _.^^ ^„. 

9. What is the vahie of .0047 ? 

3. What is the vaUie of .138 1 of .16 1 of .413^ 1 of 14SB3 1 — 

of .3450061 of .71613041 



It is plahi, that circulates may be added, subtracted, muItipUed, and diTided| by 
first reducing them to their equTvalaat wHgv /irMHmu,* 



SEDI7CTIOI7 0^ BCCtMALS. 



W 



6<i == ^ of a shilling ^. ,Bs. ; 

which annexed to the 7s., gives 7.5«. 
7.6ff. = ^ of a pound = .376 jg. Ans. 

llie proceas may be written thus : 



.12 

20 



6. 
7.5 



d. 

8, 



le, and .6 of a flhiUinff* .6 of a tf. =: 
^oflM.=Aofy=M=M. 
Therefore Ana. is. wL 

may be written 



The 
thus: 



£.316 Ans. 



Hence we deduce the following 

Rule I. Write the denomina- 
tions under each other, begin- 
ning with the lowest, and the 
uumber which it takes of each 
to make one of the next higher, 
at the left hand with a perpen- 
dicular line between. 

II. Begin with the first, and 
write the quotient of each divi- 
sion as decimal parts on the 
right hand- of the dividend next 
below it, and so on, until they 
are all used, — ^the last quotient 
will be the decimal sought. 

EXAMPLES. 

2. Reduce Ids. 9^d, to the decimal 
of a pound. 



r ration 
.376 
20 

s. 7.600 
12 



d. 6.000 Ans. Is. 6d. 
Wherefore we have this 

Rule I. Multiply the ^ven 
decimal by the number which it 
takes of the next lower de- 
nomination to make one of that, 
and point off from the product 
as many figures for decimals as 
there are figures in the given 
decimal. 

II. Multiply the decimal 
PART of this product and point 
it off as before, and so on, and 
the several numbers at the left 
hand of the decimal points will 
constitute the value required. 



4 
12 
20 



3. 

9.75 
13.8125 

.690626jg Ans. 



EXAMPLES. 

2. Reduce £ .690625 to itfl vato. 



3. Reduce lOo^r. Qpwt. Bgrs. to the 
decimal c^ a pound. 

4. Reduce29r«.2na. to the decimal 
of a YdLrd. 

5. Reduce Icwt 3qrs. nib. IQoz. 
I2dr8. to the decimal of a ton. 



^,6 

.690625 
20 

s. 13.812500 
12 



d. 9.750000 
4 



9r«. 3.000000 Ans. l^. 9d. ^qrs^ 

3. Reduce .3593 of a pound Troy 
to its value. 

4. What is the value of .625 of a 
yard? 

5. What is the value of .39638 -f 
of a ton ? 



"ASBOllBTZCAXi QUSSTZONS. 

What have we seen in simple numbers ? What, on the contrary, Is therefore 
evidently true t How may we extend this reasoning 1 In pursuance of this order, 
what shall we have for the first place to the right hand of uwtsl -—-for the 

second? for the third? What are decimal fractions 1 What is the dcnoisi- 

nator to a decimal (Action t What do you infer ftom this T What is the denonii- 
mator to the decimal .7854 1 How may a decimal be ezroetsed in the fonn of a 
vi[lf«trfr«Kti§n 1 What are whole aumben and dfisbaua M»m^ «sf« ^awi^* 



80 ABTTBIEBTIC. 

ceiMider «»•<«, with regard to mTBeBEs aito dbcxhalb 1 Bow k the rtlnt of 
every taire determined 1 Wbet follows t What, on the CMitrary 1 How nu^ 
deciman of iifereiU denominaters be redueed to a eowemau demamSnuUnrf Bow 
are deeimato read 1 What follows 1 What is Federal Money 1 How may deoo- 
miaations of this money be read 1 Give an example. What do ezpressions fai 
doUars, cents and mills form 1 How do you add or subtract decimals 1 What is 
the rule for the multiplication of decimals? What, fpt their diviskm f How do 
you reduce vulgar fracttons to decimals t — >— a compound number to Uie decimal 
of a higher denomination 1 the decimal of a hif^ier denomination, to its vahie ? 



xuBBucnoN or cmtiuiiirGziw. 

156* Before the act of Congress in 1786, all calculations in 
money, throughout the United States, were made in pounds, shil- 
lings 9 pence, and farthings. But these denominations, although 
the SAME in NAME, were different in value in different countries; 
the DOLLAR being reckoned in 

ENGLAND, at 4tf. 6(2., Called ENGLISH orsi^RLiHO moncj. 

N™^8<Jtia,| *^ ^*-» called CANADA currency. 

The New-Eng- . 

Vi^iaS"Keii-> *^ ^*'» called NEW-ENGLAND currency. 

tucky, knd \ 
Tennessee, ' 
New- York, ) 

Ohio, &^N.S at 85., called NEW-TORK currency. 

Carolina, > 

Pennsylvania, ) -. /, , „ , 

NJersey^Dela- V at Is, Da., called PENN8TLTANIA CUrrencV. 

ware,Maryland, ) "^ 

s- SSSa? ^ \ ^^ ^*- ^^'* ^^®^ GEORGIA currency. 
Ex. Reduce £1 Ids. ^%d. to federal money. 

157* To reduce any sum, in either of the above named cur- 
rencies to Federal Money, — Rule — First reduce the shillings, 
(PENCE and FARTHINGS, if any,) to the decimal of a pound.-* 
(See Art. 154.) 

£7 I3s. 4|d.= £7.6698 nearly. 

Sterling money. — In all currencies £1= 20s. = 2i0d, 1 
dollar, sterling money, is equal to 4*. 6d, = Md. = -^^ == ^ of a 
]^und. As many times, therefore, as ^ can be had m the given 
sum, so many dollars there will be. Hence, — To reduce ster- 
ling to federal money, — Rule — Divide the giver sum by A* 

Supposing the above sum to be sterling money, we have 

j& 7.6608 sterling money. 
40 

To multiply by a fraction, toe muUiplf ^ tkt 

306.7920 OXNOMINATOR, and dimi§ bf t4s muiukatoe.^ 
See Art. 80. 

9 34.088 federal money. Ans. 

Canada currency. — ^The dollar this currency is 5». s= 60d. 

= -irv = J of 1 pound. Therefore,— To reduce Canada car. 

lo Federal money, — Rule — Divide the oiybn ««x ey ih 

MULTIPLY IT BY 4. 

tiV the same Slim u hefeie tft \)e C«mAa CQn«ns<j ^^^ have 
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£J,609B Canada currency. 



•30.6792 Federal m<»iey, Ans, ^ 

Naw-fiNOLAivB cuKBENCT. — ^1 doUaiy in this currency, is 6$. 
= 7M. = ^ = ^v or -3 of a pound. Therefore,— To reiuee 
New^EngUmd currency to Federal fiioii«y,^-Ru&v>«^]>iTiBB 

THB aiYBN SUM BT .3. 

.3 ) £, 7.6698 New-England currency. 

$ 26.566 Federal money, Aub. 

Nbw-Yobk cubbbnot.— The dollar is Ss, = 96J. = -g^ xs 
'-^ or .4 of a pound. Therefore, — To reduce New- York currefi' 
cy to Federal money, — Rvlb— Ditidx thb oitbn sum bt .4. 

.4 ) jg 7.6698 Nctw-York currency. 

S 19.199i Federal moneyi Ana, 

pBNiiBTLyAiiiA cvBBBNCT.— The dollar is He. M. = OOJ. = 
.^jj = I of a pound. Therefore, — To reduce Penn9ylv0nia cur* 
reney to Federal money, — Rqlb-^Dividb thb oitbn svh bt f . 

jg 7.6698 Pennsylvania currency. 

3 ) 61.3584 

- 

$20.4528 Federal money, Ans. 

Gboroia ovbbbnct. — The dollar is 4*. Sd. = SSd* = -^ = 
'^ of a pound. Therefore, — To reduce Georgia curtency to 
Federal money, — Rule — Diyidb thb oitbn sum bt j^. 

£, 7.6698 Greorgfia currency. 



7 ) 23a0940 



S32.870| Federal money, Ana, 

X 5S« Hence. To reduce Sterliw Tiumey, and the currencies of Canada 
and the several United States,' to Pederafmoney ; we have this gbnebal 

RvLB. — ^FiBST, reduce the ghiRings, &c. (if an^) in the oitbr 
SUM, to the decimal of a pound ; and then divide it by such frac*' 
tional part, as 1 dollar is of 1 pound, in the given currency. 

EXAMPLES. 

1. Reduce jg225 179. 6(2., in each of the before named currenciei^ Co 
Federal money. ^£225 17«. 6(i. = jg225.875 ; therefore 

£225.875 Sterling money = S1003.888| 

£225.875 Canada currency = • 903.50 

At^ J £225.875 New-England currency == • 752.9161 

^ ^ £226.875 New-York currency = • 564.687^ 

j^25.875 Pennsylvania currency = • 602.38Z| ^ 

£225.875 Georgia curroncy = • 9QBi3^ 

8 
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2. Reduce £39 189^ in the sevenJ carreacia^ to Fedend meoey. 

3. Reduce jgl7 to the curraicy of each of the before named oountrieff. 

4. Redoce £319 lU, 6^d^ in toe several currencicMi. to Federal monqr- 
6. Reduce Is^ in the currency of each country, to Federal money. 

6. Reduce jg999 19*. 1 ll^o ^ *^ eeverai currencies, to Federal nooey. 



* 150* Tb reduce F^ederal money to any ofiAe bejbre nanudeurrefUGieSf 
reverse the process in the foregoing operationa, that is^ 

Multiply the oivxh sum fay such fbactiohal part as 1 dol- 
lar is of 1 pound, and the product will be po vhds emd decimaU of 
a pound, which reduce to shiiiingSf 4^. 

EXABIPLES. 

1. Reduce •614.25 to the several currencies. 



^116.68376 
^128.6625 

Am J JeiM-276 
^^"^ ^205.7 

§192.84375 
£119.99161 

2. Reduce •715 to the 

3. Reduce •999.999 to 



= j£115 13f. 8 d. Sterling* money. 

=: £128 11«. 3 d, Canada currency. 

= £1^ 5*. 6 d, New-England currency- 

=: £205 14«. d. New- York currency. 

= £192 16«. lOid, Pennsylvania currency. 

= £119 189. 4 d. Georgia currency. 

several currencies, 
the several currencies. 



160* It is sometimes required, to reduce one currency to the piix, «r 
equality of another. 

Let it be required, to reduce £500 Sterling mdney to New- York cur- 
rency. 

•1 is 49. 6d, Sterling money = 54<2. 91 is 8«. New- York currency = 
96d, ; that is, the value of any number of pouncb, 4h;. Sterling money, is 
9J =s l^ of the same in New- York currency ; hence, 

To reduce Sterling money to New- York currency^ 
Rvlb. Multiply by V. J£500 Sterling money 

9)8000 

Is £ 888 17«. Hd, New-York cxirrency 

On the same principles, the learner can easily form for himaelf uavti- 
PLIBB8, by which to reduce asv currency to the pab qf another. 



TABLE OF FOREIGN COINS. 



Livres toumois of France • .18A 

Franc do. • .18| 

Silver Rouble of Russia • .75 
Florin or Guilder of the U. N. • .40 

Mark Banco of Hamburgh • .33i 

Real of Plate of Spain • .10 

Real of Vellon of do. • .05 

Milrea of Portugal •1.24 

Tale of China •1.48 

Vagoda ci India •L84 

^gwe of Bengal % JSA 



Johannes 
Doubloon 
Moidore 
English Guinea 
French Guinea 
Spanish Pistole 
French Pistole 

Spanish Dollar 
English shilling' 



•16.00 
•14.00 

• 6.00 

• 4.667 

• 4.36 

• 3.773 

• 8.667 

• 1.10 

• 1.00 

• J222 

• .20 



SATio Ajm nopoEnoN* 8S 

^^ 

BATZO, 

OR 

TBB BJSEJkrTION OF JN IIMLHIIIIS. 

1. What part of 1 penny is 3 farthings 7 An$. |. 

2. What part of j fiutnings is 1 penny 1 Ans, ± ; thatisl penny (=r 
4 Jar.) is 1 time 3 fiuihings, and i of another time. 

101 • Iq finding what pabt one number is of another, we 
obtain what is called their ratio, or the relatioh bbtwsbn 

THEM. 

3. What part of 5 quarts is 12 quarts? Am. y ; that is, y is the 
ratio of 6 quarts to 12 quarts. 

4. What is the ratio of £6 to £3 7 Ans. ^, 

16iS« The first term of a ratio is caUed the antbobdbht, 
and the last the coNSEqvBNT. 

10 3« The RATIO is expressed by making the consequent 
the NUMERATOR, and the antecedent the denominator to a frac- 
tiom 

5. What is the ratio of 8 yards to 13 yards 1 Ana. y = 1£ 

6. Whatistheratioof«12to937 Ans.^:=l, 

7. What isthe ratio of £1 to 3*. 4d7 

' XI s 340(1., and 3*. 4d. «40d. ; therefore, Jlns. ^^ s ^ 

104« Ratio may be defined the number of times one 
number is contained in another ; or the number of times one 
quantity is contained in another quantUy o^the same kind. 

8. What is the ratio of 9 to 18 7 Aru. y =2. 

9. What is the ratio of 13«. 4d. to £2 17s. 7 -A«*.M4 = >^» 

10. What is the ratio of 5 to 37 of3to57 of 16to 407 

of40tol57 ofl7to287 of28tol77 

11. What is the ratio of 10 miles to 15 miles 7 iltw. i« = |. 

12. What is the ratio of 4 hours to 6 hours 7 Ana, | = |. 

10ft* When TWO ratios are equal, the equality is called a 

proportion. 

hours botin miles miles 

Thus these four quantities 4 6 . 10 15 

beine such that the ratio between tbe twojirat, is equal to the ratio between tbe 
two laaty are said to be propostioral. 



PROPORTZOlTy 

OR 

RUUES OF TBRBB. 

It follows from the foregoixigr, that 
100#^ PROPORTION IB AN BqUALITT OF RATIOS. 
' Ratio exists between two quantiOea; but proportion requires at 
LEAST TBus. There may be a proportioii M.'^««a thm <{umr^^^^^^^^ 
when one oithem Ib juspeatxd. 



M AlUTBmnc. 

nxm,2 nunio B men B» S men to 12 men. But it mmt be remon- 
bered, toat proportion always reqnirei fx>ua tkbms. 

10 T« "^b*^ there is a pioportidn between the numberSf 
4 6 10 15, is expressed by writing them tibus : 

4 : 6 : : 10 : 15. 



Tbif Ib read, the ratio of 4to 6 eqoak tlM ratio of 16 to 16 : or man eoBeM7« 
41flto6asl0tol5. 

lOS* ^^^ FIRST and LAST terms of a proportion are called 
the BXTBJI1IB8, and the two middie terms the mbaks. 

100« Iq ^ proportion there are two batios, and eonse- 
quently two antecedents and two consequents. 

In the proportion 4 : 6 : : 10 : 16, the antecedents are 4 dk 10^ and 
consequents 6 & 16. The first ratio is { (= |), and the second XI (= |). 
But these two ratios are egtiali because the fractions which express them 
are equal The two fractions |&|^behig equal, it follows, thai if tbey be 
reduced to a common denominator, the new NtTMsaATOBs will be eguali 
and, consequently, that 6 X 10, will be equal to 4 X 15. This isac^ial^ 
true; fi>r6x 10 = 60, and4 X 16 = 60. Hence, 

fffow niim6ert be proportiontUf 

170« "^^ product of the two bxtrbmbs will be bqval 
to the product of the two vbans. 

Ck>naequently, the product qf the means ^vided by bitbsb estremt 
wiU giv9 the OTHBa extreme. 

If 9 barrels of flour cost $63, how many barrels may be bought lor 
92381 

Here the onknown quantity is the nnmber of barrels bought for $908, which 
ought to have the saoM ratio to 9 barrels as fsae has to #0; wtienee we hate 

doUan doUatg banels barrels 

63 : 238 : : 9 : 
9 



•••••••«•• 



63)2142(34 barrels, Ans, 
189 

262 
262 



It must be recoUeded thit 
r«ti« txitts h0hB99n Hm fuwf 
titUf tf tkM SAMB sum, asd 
betwe^ no otbors. Cbaw 
quently, the first and tseood 
terms of a proportion mast «1- 
wayi be aukm. 



171« ^ many cases, however, the things whose ratio is 
compared ingrbase, the one in the same batio as the other 

0IXIMISHE8. 

As, for instance, the more men are about a piece of work, the less ttane it will 
take to do it ; the quicker a man walks in proportion to another mbsl, the tosstfaae 
he will require to go through a certain space ; and so on. That is to say : 

The ratios (of these things or their results) are invbrtbd.* 

Therefore, in all such cases, the ratio of the two given termt of t&e sosis Umi^ 



* ' The RULB OF TBRBB has sometimes been distinguished into if^TMt and mMrw; 

The Rule of Three Direct is when more requires morOi or ies« requires <sss» as 

in this example : If 3 men dig a trench 48 feet long in a certain timie, how tuv 

tfiMit will 13 men dig in the same time? Here it is obvious, that the wars aMwan 

•ployed, the more work will be done: and consequently, in this ease, wnuir*' 

irMJfoaa. Again:^If6mendig48feetiaaglventiBe, howarachwUllsMB 

lo Che sane tune 1 Here less rava&nalets^te^^UiM van are enpl^redllr 

work will be done. 
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MftlsotobeinyeitediBtheatateiiieiitof the proportion, and then the operation qf 
the rule of three i« fo be performed in the same manner as above. 

If 4 m^i perforin a certain piece of work in 12 days, how long will it 
take 8 men to perform the same work 7 

Bvidently the more men ar^ employed, the leas time it will take to do the work, 
conaedbently the ratio of the time is the inverse of that of the men, and as this lat- 
ter r^rii given, we write it invenely ; that is, instead of writing 4 men : to 8 
meBjWfrwEiie 6 men : to 4 men. 

men men days days 

Thtlfl, 8 : 4 : : 12 : 

Multiplying the means, that is, the 3d and 3d terms together, and dividing the pro 
duct by the known extreme, we obtain for the other extreme 6 days, Ana. 

From the examples and illuBtriationB now given, we deduce the follow- 
ing general , 

17%* RiiiiE I. Make that the third term which is of the 
same name or kind with the answer. 

II. Consider from the nature of the question whether the 
answer should be orbatbr or less than this third term-^if 
greater^ place the greater of the two remaining terms in the 
SECOND PLACE, and the other in the first ; and vice versa. 

III. Multiply the second and third terms together, divide 
the product by the first, and it will give the answer. 

NOTE. The first and second terms must be reduced to the lowest denomination 
mentioned in kithxr, and the third tenn to the lowest denomination mentioned ; 
and then the answer wiU be in the same denomination that the tliird temkwaa 
left in. 

EXAMPLES. 

1. If a horse travel 30 miles in 8 hours, how far will he travel in 1 
hours at that rate 1 Ans, 55 mdles 

3. If the third of six be three 

What will the fourUi of twenty be ? 

3. There is a meadow, wliich 6 men usually mowed in 17 days; but the 
season being precarious, it is required to have it mowed in 3 days; how 
many men must be employed ? Ana. 34. 

4. If lOlbs. of tea cost S8.75, what will SBlbs. costl Ans. $72,374^^ 

5. If S8.75 buy lOlbs., how much will $72.37i buy 7 Ans. 85/te. 

6. If QBlbs. of tea cost $72.37 &, how much can be bought for $8,7b 1 

Ans. lOlbs. 

7. If a family of 7 persons consume 3 bushels of meal in one month, 
how many bushels wul serve a family of 21 persons 1 Ans. 9. 

17S <<• Questions in this, and most other rules, maybe 
performed by analysis ; that is, upon general principles. 

If 7 persons consome 3 bushels, 1 person, in the same time, would consume 1 
of 3 bushels, that is 3 of 1 bushel ; and 31 persons would consume 31 times as 
mvch, that is 31 Xf = ^ = d bushels, as before. 

8. Abraham had fine pears, 9 of which were worth 6 cents ; and BUly 
had apples, 8 oi which were worth 2 cents ; required the number of ap- 
ples that Billy must give Abraham for 15 of his pears. Ans, w. 

The RmU tf Tkrts Inverse is when more requires less, or less requires morsy as 
in this esimpte : If 6 men dif a certain quantiW of tfench in 14 hoOrt, how many 
honis wm it require 13 men to dig the same 1 Here more requires Use ; that is, IS 
men beiag more than 6 will requue iMtf time. Amdn :->If 6 men p^orm a pieee 
ofworkin7days,liowlongwi]13nienbeinpailorBiiBgtheaameT Hera<««T^ 
qvtaroi MMW ; nr the BBii^f ofncn BBxm LBWi wttiiwsQOx^tEi^ 



Aa4unnf . AhnluM*i pern am •wtdMUly wwtk | s | «r a ccnl aplmi 
lMBeeI5avewoithlftX|*M««MB- BiUy's aniei are worth • = t of a eat 
•pAaee; aouaqaaaily 10 eenti (tiM woitli of 15 pean) would inj (]0-f*iaB)4D 
applet, aabefiwe. 

9. If 60 galkiDB of water in one hooi^atime^fiJl into a cistern thai vifl 

hold 200 galloDSi and by a pipe in the same ciatem there mne oirt IBnl- 

lona in one hoar, in what tune will the ciatem be filled 7 Atu. 13i. wm. 

10. If 40^. of tobacco coat tO-SO, what wiU 100^. cost 1 Atu, 917. 

By cMlym. If 40l»#. eotH t^SO, Itt. would coat -^ sl7 centa, and IMttf. 
vroold coac lOQ UaMs aa mneh, and 100 timm 17 tamta would be ^7, aa befoa. 
IfOTB. It will be verj good ezerciae for tlie aebolar to prove Ua queattgaity 



11. If 40 yards of cotton cloth coat H what cost 7000 varda 7 ^nt.t700. 

12. When esm are 121 centa a doaen, how much will 117 come to 1 

13. If a fiela oe aufficient for 6 cowa 90 days, how long" wiH it aerve 20 
cowa 1 Ana, 27 daf. 

14. Charlea told Frederick that hia purae and money were worth 9S.l2i. 
and thai the money waa worth aiz tmiea aa much aa the parse ; prw, 
how much was there in it 7 An9,ikA- 

15, inetsizteeB yards of Genaanieiga, 
For ninety dimea bad I ; 
How many yards of that fame clotta 
Will foarteen Babies buy 1 Jtn$, fi^Sffdg. Sfn.ihta. 

16. If the moon movea throofh 13^ lO' ^' in one day, in what tuie 
dioea it perform one revolution? ilna. Z7d. 7A. tiai> 

17. Some aportamen having' placed a fox 100 yards distant finom two 
hounds, and startixiff both together, the hounds ran 2^ times foster than 
the fox ; how &,r wiU the fox run before the hounds overtake her 7 

Ana, 96%^. 

16. A certain building was erected by 12 men in 8 months ; but the 

same being demolished, it la required to rebuild it in 3 months; ho«' 

many men must be employed 1 Atu. 32. 

19. If 3 men or 4 women, will do a job of work in 66 days, how long will 
it take one man and one woman to do the aame 7 An». 96 dayt, 

20. If a man perform a journey in 16 days, when the daya are 12 hoorE 
long, what time will it take when the days are 10 hours long 7 ilna. 18. 

21. How much Persian, that ia } yard wide will it take to line 26^d!». 
5 quarters wide 7 Ana, 42iydf . 

32. As I was beating on the forest ground, 

Up starts a hare before my old grey-bound ; 

The dog, being light of foot, did furly run 

Unto her fifteen rods, just twenty-one. 

The distance that she started up before. 

Was fourscore sixteen rods, just and no ipore ; 

Now this rd have you unto me declare, 

How far be ran before he caught the bare f Ant. 338 tHt- 



^*« 
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DOUBftB BlinUEl OV TBOUDBa 

I^Sa When tho ratio of the quantity required tQ the civen 



connvm ieovobtiok. (R 

it is called ooxp<HmB psopobtioii, or ]>ovblb bulb of 



If 12 men, inlB days of 12 hours each, dig* a ditch 90 feet long, 6 wide, 
and 3 deep; in how many days will 60 men dig a ditch 300 feet long, 8 
wide^ ana 6 deep, when toe days are but8hours long? 

Hereaie/of etrewmnmutti upon which the niunber of dajri requirad depends ; 
let the nnmber of men employed ; Sadly the hoars In a dsy : Sdly the lengths ; 
4thly the widths ; and Sthlv the depths of the ditches. We wul consider the qnee- 
tion in niatSoa to each (rf* these drcnmstaaces; and 

IsL 7^ »ic«i*0r ^fmen n»plof$4. Had all the ciicomstanees in both eases been 
alike, except the nnmber of men and the number of days, the question would bate 
eoBSMted only in finding how many dajrs it would take 60 men to perfbrm the woriE 
which IS men had done in 15 days ; in which case we should have ' 

60 men : IS men : : 15 days : ..„.. days. 

end. H0ur9 ta a day. But the first labourers worked 12 hours in a day, and the 
othera only 8 ; l9»a hours will require m&r$ days, whence we hare 

8 hours : 13 hours : : 15 days : days. 

dd. Length of the Utehea, 

90 feet : 300fbet : : 15 days : days. 

4Ui. WUthof do. 

6 feet : 6 feet : : 15 days : ...... daya 

5th. V^th ef do, 

3 feet : 6 feet : : 15 days : days. 

But in reality, the ratio of the 15 days to the number of days required, depends 
tqpon the ratios of all these other circumstances eembined together. Hence, after 
stttiag tlie proportion, which is done in this way. 

Men 60 : 13 \ 

Hours 8 18 J common term 

hexMh 30 : 900 > ^: 15 days days, 

Wimh 6 : 8 L 

Depth 3 : 6 J 

We divide the continued product of all the second terms muUMied bv UietmuLV, 
by the continued product of all the first terms : and it gives the fourth t«m, or 
dSMMT, (se 130 dope,) 

But the ratioof the first and second terms respectively, are 19, IJ, see JL & £ • 

and the ratio of the number of days given to the number of days required,* is equal 
lothaproductofall these ratios; thatis,= gX 13X 900 x 8 X 6 ~ 9Og600 - 

*^ 60X 8 X 30 X6X3 IBSSS^ 

Henee, if we look at the process, and at the same time tumto Art 139, c^ A, we shall 
evidently see that the operation may be very much abridged. For it is obvious, that we 

may cancel and divide, io as to reducei;x?X^>^l^;tot-^;xVX^ XI 
<iwj«u»«.uuu>vMi«, *« w oox 8 X 30X6X9 1X<X1X1X1 

sUUssa He^ce it appears, that the ratio of the given number of days 15, 

to the numbef of days required, isa; that is, that the number of days required If8 
timoi 15. This is actuary true , fer 8 times 15 = 130 days, 4naeoer, as before. 

Now the sinplest turn of thought, will lead to the conclusion, that the above 
fenflffWwf 4-c.j may be performed upon the numbers as they stand in the propor- 
tion ; for the first and eecond tenns are each to be regarded as the terms or a frac* 
tion, expiesBbig the ratio. By this aiqriicatiOD^ we have for the resolts 
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86 AsiTHManc. 

FroB tUi exuDpto lod iDiMtration we d^uoe tlM fbHowiagiMMnl 

XY^* Ri^i*bI- Make that the third! term which is of the 
same name or kind with the answer. 

II. Of the KKMAiNiNo HUMBBKs, take AfMf two that are of the' 
SAME KIND, and place them according to tne direction given in 
simple proportion : and then two ott^s of the same kind^ and 
so on, till all are osed. 

III. Multiply the third term hy the continued product of the 
second terms, and divide the result by the continued product of 
the first terms, and the quotient will be the fourth term, or an- 
swer. Or, 

Before multiplying cancel and dividtt as shown above. 

EXAMPLES. 

1. If a man travel 494 miles in 13 days, when the days are 10 hours 
long ; how fiir vrill he travel in 16 days, when the days are 12 hours longl 

Am: 684 miles. 

2. If a man perform a journey of 494 miles in 13 days, when the dtm 
are 10 hours long ; how long* will it take him to perform a journey of w4 
miles, when the days are 12 hours long? Am. iBdayt, 

3. If a journey of 684 miles can be peformcd in 15 days cf 12 hours 
each, how long must the days be, to perform a journey of 494 miles in 
13 days') Ans, 10 keurg. 

4. If 18 men build a wall 40 feet long, 3 thick, and 16 high in 12 days; 
how many men will build a wall 360 feet long, 8 thick, and 10 high in 
60 days 7 Arts, Si. 

5. If 40 acres of grass be cut down by 8 men in 7 days, how many 
acres will 24 men cut in 28 days ? Ans, 480 (urts. 

6. If 14 horses eat 56 bushels of grain in 16 days, how many bushels 
will 20 horses eat in 24 days 7 Ans. 120. 

7. If 18 rods of ditching be done by 3 men in 6. days, how many rods 
will be done by 8 men in 4 days 7 Ans. 32. 

8. If 18 men eat 13«. worth of bread in 6 days, when wheat is sold at 
128. per bushel, in how many days will 30 men eat 43i«. worth, when 
wheat is 10«. & bushel 7 Ans 12. 

9. If 48 bushels of corn 3aeld 576 bushels in one year, how much will 
240 bushels yield in 6 years 7 Ana 17280- 

TBEOBSTZOAZi QIHESSTZOirS. 

In finding what part one number is of another, what do we obtain 7 What is 

the first term of a ratio called ? the last 1 How is the ratio expressed t How 

may it be defined ? What is proportion ? To denote that there is a piopcHiioii 
between nombers, how dn you write them ? What if four numbers be nitmor' 
tional ? What follows 1 What if the things whose ratio is compared incksaii, 
the one in the same ratio as the other diminishes 7 What is the first part of the 

RULB 1 the second 1 the third 1 the Note 7 What is compoiuid mo- 

portion or double role of three 1 What the bulb 7 

EXAMPLES FOR PRACTICE. 

1. If 14 men in 15 days build 16 rods of wall, 

How many men must added be, to do it in 8 that's all 7 Jtng, OL 

2. A merchant bought 795 yards of cloth for 9107.50 ; he has still 
$427.60 V7*»«*»i» he wishes to lay out in the oame doth, at the former 
pilp yards will it purchase 7 Aks, Zl^ljf^ ^ 



COMPOUND raoroBTiox. W 

3. There k a ciBtem having 3 pmes which will eauptj it in fi/L 45]ii. ; 
how many p^ee of the nune capacity will empty it in ISminntae 1 

Asu. 9. 

4. Whenidietti 10 sold at 9.93, the penny loaf weighs 120Er.; whatmost 

it weigh when wheat is Bold at •1.247 Am. 6oz. 

5. Iffhwarodordfeetloiw, aahadowlOlBBada, 

I aik the steeiile'ahelciit&i yards, that*! W feet in shade 1 JhulS. 

6. A merchant boogiit a bale of doth containing 240^ds., at the rate oi' 
t7ifor5yd«MandsoIditaitherateof«lUfor7y&.; cUd he gain or lose, 
and how much? Ans. Bs gainea 92S.7ll-\: 

7. Bouffht threescore barrels for 3 times as many pounds, and sold 
them again for 4 times as much ; if they had cost me as mnch as I sold 
them fi^, bow should I have sold them, to gain at the same rate 1 

Ans,£;^. 

8. A &ctor bevu^t a certain quantity of broadcloth and drugget, which 
together cost £81 ; the auantitv of broadcloth was EOyd*. at l&. a yard, 
and for every d yards of broadcloth he had dyds. of drugget ; how many 
yards cidroggtA had he 1 and what did it cost him per yard 1 

Ans. Vhfda, at 89. 

9. If i of a yard of cloth cost I of a shilling, what will I of a yard cost 7 

Am. 2m. Ad. 

10. If the penny white-loaf weu^ 7ox, when a bushel of wheat costs ha. 
Qd^ what is the oushel worth when the penny white-loaf weighs 2ioar. ? 

Am. 16*. 4M. 

11. A person fioling in trade, was owing to his creditors 91 1573^ of which 
he couU pay only 9.49 on the dollar; how mnch would that be? 

An*. 95670.77 
13. Whflceas an flSfde and a ««tt|nit tints seers yards did bajs 
How many yarns of tlMt same doth for ifteen dbnes had II 



maay yarasi 

Jhu. 8yd9. 3frv. 3as^ 

13. tf 7 men can reap 84 acres in 12 days, how many men can rei^) 100 
acres in 6 days ? Ans. 20. 

14. If M. cost 91, what wiU XQkydf. cost 1 Ans. 924^ 

15. Itfil/fr. ofsugarcostXof ashilUng, iduitwi]l||of apoundoost? 

Ana. 4d. mWqn- 

19. Soppoae 9i0 men in a rarrison, have provisions for two months ; 

bow many men must leave the garrison, that the same provisions mav 

last 3 months lonra- ? Aria, 390. 

17. If 6 men buud a wall 20 feet loi^, 6 high, and 4 thick in 9 days, in 
what time will 24 men buUd one 200 foet Icnig, 8 high, and 6 thick T 

Ana. 45 days. 

18. A merchani foiling, owes in all £1490 ha. lOd., and has in money, 
goods, and recoverable debts, £784 17*. id. ; if these things be delivered 
to hiscreditorswfaat will they geton the pound 7 An*. 108.6ef.l9r.|jM|(. 

19. If 3 masters, who have each 8 apprentices, in 5 weeks, each we^ 6 
days, earn 9360 ; how much will 5 masters, who have each 10 apprenticea, 
earn in 8 weeks, each week 5^ days, their dally wages being the same 1 

Aiw. 91100. 

20. A reg^ent of soldiers consisting of 650 men are to be clothed, each 
suit to contain 31 yds. of cloth, which is 1} yds. wide, and lined with shal- 
loon I yard wide ; how many yards of shalloon will it take 7 

Ana. e^ilyda. 2qT8. 2| tux. 

21. If 80000 owt. of ammunition were to be removed from a place in 9 
days, and that in 6^ day's time 4500 cwt. was carried away with 18 horses ; 
how many horses wiil it require to carry away the remamder in 3 days 7 

22. If 30 men can perform a piece of work in 11 days, how manv 
will accooD^h a&otner piece 4 times as large in afiftVL^gaxl ti ^ 



wHcr, nuw KnavT iHrmv will jui il cmcEn nut IB id aset luzUT, T bmMl, 
idlSdtcpl Jtii.384. 

24. LentaliicnIt292lbr6iiiODthB; aome tiioe sfier, he limt me UOG ; 
bow long m&7 1 keep it to fanluice the bvour 7 Ant. 2nu. 6ii 

25. Row Dmnir peus can t have far IIJB, ifTOcbeanntB are worth 60 
almraida^ and «> almonds 1 peatefranate, aiid 18 lemon* 1 8 poiiHTaiiati^ 
•ndSGpeanlOlemoiWiUidlOecheninU coBt2iceDla1 Atu-JlS. 

26. If 21 mm could pertbrm awork in IT daja, and 16 men be added to 
ibun after the Kcood day, Iww much time w&lbe saved I^ U I. 



27. If 12 Bhocauken, in3 weeki, make 36 piurof m 



.Zalf* 






in G veeka I . Iru. 136 pair oftMn'i, 

28l If a raiaea gwidB worth (30 to (40 aud giv« 9 montha credU, bo* 
!iigh DiuotB raise {Tooda worth •21 to give 10 mODths credit 1 Ata. t3l. 
». A wall wu to be built TOO yarde long in 29 daja ; and aft^ 12Diai 
orked 11 dB.va, (hpy had completed only 220 yds. ; how muiymoi 
dded (o finish it in the time propoeed 1 ~ Ant.' 



n be added 



lo that euch n 



30. A ship's crew of 300 men. arc provided wi^ Droviskma for 12 I 

""■"'" "" " ' "" tper day ; but havingbeen I 

■-- " ——--' Tf, before the 



onttw 



nS, Practice ie a cantnction of the kvlb o> tbbim> when 
the first term happens to be a unit. 
' 17fl> ODenuEnberie8aidtobeanAi.i<tuoTTASTaf uiother, 

when it exactly measures that other number. 

Tliu% Mceius 1» an «i(»Mi flirt of 1 dalli 
dollar ; Uitt li, It ia conuJaed Jint 4 limea li 
ofl ycu, beciuua U b coniBlned )uBl 3 UmeB Inl ; 



4 iBDnlha la an aiifattfrt 



TABLE OF ALmilOT PABTS. 



ip,^ p^^^ 


~ 






p^^f 1 


Paris Df XI. 






1 


olSl. 








Imo. 








150 




fi 




1.1 


A 


lOs. = i 


6d. = 1 




] 


4 




111 


t 


6s.8d. = i 


*d.=l 




M 


I 


:i 




7-i 


5«. = 


3d. = 1 




a» 




^. 






1 


4«. = 


2d. = i 




% 




1 




R 


f 


3s. id. = 
■i>.6d. = 


H =1 




tV 




or of 


!i 


,'. 


l2. =^ 






_s 


1 , 




^_ 











177. 1. Wbtttislhen 



fdt. at S .33) per yard 1 
Ware tba ekxb (l ner yard, It Is plain, II would CO* Jun aa many dellBn u 
timn tie jaidi, aa. ailn : oaawqaeBtlr, tba coat of it al Si ceatt ( ca 4 of a dd- 



I1ITBBB6T. 



91 



2. Vfhai IB the cost of 1262 yards at • .75 per yardi 

oraaATioiK. 
d(rilan. 



50 



26 



i of 
50c<9. 



1262 

631 cost at 50 cents.' 
315.50 " at 25 cents.' 



At f 1 per yard, it would be 
f 1902 ;—t SO cents it would be 
i M mueli, tliat is #031. But 
the price is 75 cents^at is, 85 
cents more than 50. Thecostat 
95 cents, it is evident, would be 
i as much as at 50 cents, that is, 
•315.50. And it is |riidn, that 
the cost at 75 cents, will be the 



$946.50 " at 75 cents, Ans. 
earn oT these two, viz., the cost at 50 cents and at 95 ; that is f631 -I- 1315.50=:: 
9946^ Ans. 

3. What ia the cost of 3746^. at id. per yard 7 

TlM cost at Is. per yard would be 3746«. ; 'hence the cost at id. will bej as nmcb^ 

Ans. £fS^ 88. ad. 

4. What is the coet of 4937ycfe. at 9d. per yard 7 

It is evident that the cost at 6e(. and at 3iL added together will be the cost at Otf. 

jSns. £185. 29. 9d. 

5. What is the cost of 4732^c£9. at 69. Qd. per yard? 

0«. M. = ^ of a pound. Jlns, X157, 13«. Ad. 

178* 6. What is the cost of 287ye£9. at 79. 6d. per yard 7 

The cost at 10«., it is evident, will be 

LBS much as the cost at £1 ; the cost at 
. will be i as much as the cost atlO«. ; 
and the cost at 2». 6d. will be i^ as much 
as the cost at Ss. And it is also evident, 
that the cost at 10«.. at 5«., and at 2ff. Otf . 
added together, will be the cost attlO; . 
ilfi9.£251 2 6rf. +5f. + 9».fld. = )17».6<£. 

7. What is Che cost of 146yc29. at 149. 9d. per yard 7 

Ans. £107, 139. 6rf, 

a What coet 218|y<i9. at 129. 6<ir. per yard7 ilns. £136, II9. 3d. 

9. What cost 156ycfo. at £3, 69. Sd. per yard 7 (The price at £3 would 

be £46a) Aw. £520. 

lOT What cost 9991 tons, at £19 199. lid. 3^. per ton 7 

ilns. £19992, 69. 5}<f, 

Tbiorsticai. QimsnoRs. What is practice 1 When is one amnber said t6 
be an attqaot part of aaotherl 
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]. Y0« Interest is an aUowance made for the use of money. 

It Is computed at a certain bats peb cknt. ; that is at a certain num- 
ber of dollars for each hundred dollars, or at a certain number of pounds 
ftv each hundred pounds, 6lc.* 

The rate established by law in New-England is 6 per cent. ; that is, 

#6 are allowed fbr each f 100, 6 cents for each 100 cents, £6 for each XlOO, and 
se on ; in otlier words, 

Yijf of the sum lbht or dub is allowed for the use of it one 

TBAB. ^ 

In New^Tork the rate cetabliriied by law is 7 per cent ; that is, in 
New-York -^ qf the sum lent or due is allowed for the use qf U 

<meyear. 

■ ■ ■ I ■!■■■■ — a—— — — .— ^— — — 1^— 1— — M>ii^ II 

* And is understood to be r» Amrav, UMte^b^ tket««r* 



02 Axmoanc. 

8UPP08V TBB UVm LKHT OB BVB TO MB #1. 

In New-Englaad the interest of it for 1 year, would be *Jy of a dollar; 

that is. 6 cente. which expreued decimally, would be t.06 

In New- York it would be 07 

And 80 of any other rate per cent, 

\^0* P*^ cBMT. signifies by the hundred ; rate per cent, 
is, therefore, a decimal carried to two pulobs. All rates lower 
than hundredths are parts of one per cent, 

1 per cent. !■ -----... JH 

" per cent, ii balf of 1 per cent., that !•, --.------ .......jns 

per cent, ii a fourth of 1 per ceQU, that to,----------------- JBS 

percent, to 3 thnes | per cent., tbatis, --. ... mH 

What ia the decimal expreasion of 2i per cent. 1 — «- 3 per cent 1 -"— 

'Sk per cent 7 4per cent. 1 44 per cent 1 — — 5 per cent 1 — 

fit per cent. 1 5| per cent. 7 8 per cent. 1 8& per cent. 7 — 

. 9 per cent 7 9| per cent 7 ID per cent 7 101 per corf. • 

101 per cent 7 12i per cent 7 

191 « Pbincipal is the money at intbbbst. 
192^ Amount is the principal and intereet, 

1. What is the interest of 119 for I year at 6 per cent 1 

TheiBterestoftl for 1 year to 9.08, that too coMs; eonaeqnently thetattRrtof 
flO will be 19 tiSMS as mueb, that Is, 19 ttotes .00 ; or, which is the sainethl8g,JM 
times 19. Thus, 



919 
.06 



.036 

36075 
21645 



188« Hence to find the interest of any som 
for 1 year, we have this Rvh^.-^^MuUiply U hf 
the RATE PBR CBMT. wHtten as a dbciblal feac- 

91.14 \ TIOM. 

2 What is the interest of $72.15 for one year at 3^ per cent 7 

S72.15 

Here are five decimal leases in the factcns ; thereAR 
we point off five irtacer for deeimato in the pieieet, ad 
obtain for the answer #3, 58 cents, 5 milis, and ^# oft 

a mill. The parts of c mUl are generally dtoregarlad be 
of no material value. 

$2.52626 

3. What is the interest of tSe for 1 year at 7 per cent 7 Ana. #2.45. 

4. What is the interest of $42.05 for 1 year, at 4 per cent 7 at 4i 

per cent 7 at 5 per cent 7 at bk per cent 7 — «- at 7 per ceaL7 

at 711 per cent 7 at 8iper cent 7 at 9per cent7 at 10 

per cent. 7 at 104 per cent 7 at lU per cent 7 

Ana, to the laH, tlSi 
6. What is the interest of $715 for 1 year, at 7 per cent 7 Ana, tSCOS 

184* It is plain that the interest of an^ sum for 2 years, will he donbU 
the interest for 1 year ; that for 3 years it will he 3 timee the interest for 

Hence, Ufind ^ interest qf aht eiiif Jbr Airr mnann- ^yeartf vr 
have this 

Multiply the interest for onb tbab by the nuxbbb «r 

lie interest of $100 at 6 per cent for 1 year 7 — — ibr 2 



XKTEXEST. 9S 

". What is the interest of 885.62^ for 5 years, at 6 per cent. ? 

.06 



5.13750, interest for 1 year. 
5, number of years. 



Ans, $25.68750, interest for 6 ycarp. 

c^. What is th6 interest of S125 for 3 years, at 7 per cent. ? Ati^. $26.25. 

9. Interest of 8l7.32i for 41 years, at 6 per cent. 7 Af». $4.81-4-. 

10. of$7I2.05for7year8,at5pcrcent.? .in^. $2^.2U. 

11 of$119.57ifor5years, atUpercent.? ^tw. $26,974-. 

12 of $312.05 for 3 years at 7 per cent.? ^n^. 865.534-. 

MONTHS AND DAYS. 

185* The interest of $1 ,for 1 year, at 6 per cent., is 

.06 cents; which to 
.01 cent for 3 months, 

.005 mills (or half a cent) for 1 month of 30 dayt ; and 
.001 mill for every 6 days. 

From which it appears, that the interest of 81, at 6 per cent., will he 
fiolfaa many cests as there are monlhSf and J as many mills as there 
are days. Hence, if we take half the months, and X op the days, it 
will give the interest, in cents and mills^ of 81 at 6 per cent., for an? 

GIVEN TI9IE. 

13w What is the interest of 81 at 6 per cent., for Zmo. 20c{. 7 

Half the months is S| ; hence the interest for 5 months is 2| cents, or 8 .0SS5. j. 

of the days is 34 ; coiiseooeBtly the interest for SO days is 3| mills, and the interest 
for tbe whole tune, $ .038^. 
Or, we may add the odd month (ss 30 days) to the 20, and take i of the sum. 

TlniB, we would hare for 4 months 3 cents, for the odd month and days, (= SOrf.,) 
d| miUs ; and the whcde would be $ .0^1, as before. 

14. y(haX is the interest of 81 at 6 per cent., for 7 months ? for 6mo. 

& 15 days 7 for 8 months 7 8mo. 27d. 7 for 9 months 7 — .— 

for 10 months? — - for lOmo. 19d.7 for U months? for Umo. 

21d. Ans.tola8t,%.Q^i, 

ISO. The interest of 82 is evidently twice as much as the interest of 81, 
the interest of 83 is 3 times as much, &c 

Hence, to find the interest of any sum for any given time, at 6 per 
rent,, we have this 

Rule. Multiply the^ oiykn wtul by half the even number of 

months, writteo as hvhdsbdths, and \ of the number of days, 

written as tbovbandths.* 

16. What is tlie interest of 8217, 62J at 6 per cent., for 14 years 9 months 
and 20 days 7 



Half the even number of menths is 



Hence 8217.625 

.OOOs' 



96, written as hundredths thus, .88 ; 1 741 000 

■ of the number of days (304-20) is 17 410 00 

SI, written as tlurusandths thus, .008^ ; 174 100 

the whole making .8881, for the mul- 72 6414- 

tiplier. *\ 

Ans, 8193.3235414- 



* When the days are less than 6, it is evident, we must igoitt vgl >3m)ilMe •! w^^ 



16. Whftt u the interett of tlU at 6 per cent, (or Smo. 14 dns ? 

17. Interest of «194ibr4mo. 12 dajel Amb, UJ2IG8 

18. of $263.46 for 2mo. 21 dmyal Ahm, •3.566 

19. of tSie for lOmou 16 dxy 1 itiu. •16.748 

70. oi 6416 for 1 Y. 7mo. 17 dajB 7 iiM. •MlOM 

21 of •266.44 for 3T. dmo. 26daji7 Amm. •56.193 

187* 7 per cent k A more than 6 per eenL Hence 

Thjlnd tie initreai qf amf mim at 7 per cenf. 

RuLS. Fint find the iaiterest at 6 per cent. ; then add to it 
\ put of itielf.^ 
22. WhetiethemtereiAof •166for2T. 7nn.at7pereeni.7 

Half the eren number of •165 principal, 
months (30X written as di- .155 mterest of 91 for the given time 

rected,ie .16 A, [at 6 per cent. 

the odd month .005 825 

625 

Sam .155, the 165 



muhipKer. 



•25.575 interest at 6 per cent^ 
-f J=4J»1 



Ant. •29.836 interest at 7 per cent. 

23. What 18 the interest of 9519.20 for 3Y.9mo. at 7 per cent? 

24. Interest of 9145 for 2 Y. 3mo. 7 Aw. •22.837. 
26. of •46for2Y.4mo.1 ^ne. •7.513. 

26. of 6712 for 3 weeks? itas. •2.907. 

27. of •368^for3Y. 6mo.? Ans. •9(>365. 

28. <tf •384.25 fori Y.9mo.l5d. 7 iliu. •4ai9. 

29. of 9910.50 for 3Y. 9mo. 26d7 Anc •243.609. 

188* UmrsBSALLT token intereH is ai akt OTBxm rate than, 

6 PBB cm T., 

R1JI.B. find the interest at eix pm cBirr. ; then add to it, (^r 
sobtract from it, such part as the rate sBqunm exceed* or^Ov 
short of 6 per cent.* 

30. What k the interest ofa45 for 10 months, at 4i per cent 7 

•45 
.95 

— 4|pereeBt.is I of epCT eent.; tbenlbw,ft«aitbe 

1)9.95 JTttrrnrT tt fl fiT ririt itf TTnTrfrnrt j nf Hirif, lai sfctltn 

JMBS theliileraitat4|perceot. 

fl.9875, Jtnt. 

31. Interest of ^354 for 14 months at 5 per cent. ? Aw, •2065. 

32. ...^.... of ^501.21 for 5mo. 21d., at 4 per cent. 7 Ans. •$ J23. 

33 <^^721.09forllmo.6d., at8percent.7 ilns. •63.841. 

34. ......... of 9999.99 for lmo.l7d.,ai 10 per cent 7 Ans. 91 3.056.. 

35 ». of^95for21ma24d., atl2ipercent7 A«s. •21.578. 

36. .... of^777.77forl8d.yatl6percent<7 Ans. •5.8^. 

37. What is the amomit of ^52 for 27mo., at 6 per cent. ? Ana. •69.02. 

38. Amount of 9101.72 for 9 mo. 12d., at 7 per cent. 7 Ans. 9107.297. 
39 of^514^1forl7mo. 18d.,at8percent. 7 An^. •574.879. 

* Or, fln< the lBtei«ft(br the even jetiSfMid take parti for the flisiitiUsfitftf^t. 



XNTEBE8T-*DI9C(nJNT. #5 

10. Anount ef >7&L01 for 27m(x 19d., at 10 per cent 1 Ana, 1868.437. 
41 ^ of«88a888for88mo.8(L,ail2fpercexit? Aiw.H706wl71. 

189* To find the interefit of any sum in pounds^ ahUKntfa, pence^ <f«. 

RiTLK. Reduce the bhiIiLIngs, &c. to the decimtU of a vovwDf 
<and proceed as in fkdbbal monjst. 

43. Interest of £351 U for 9imo., at 6 per cent. 1 Aw. £16 \3s. Bid. 

43. of £126 12g. for 16 weeks, at 6 per cent. ? Atu, £2 7«. 3d. 

44. of £500 for 20 weeks, at 7 per cent 1 Ana. £13Ji2». 2§dL 

45 of £400 lOs. for ISmo., at 6 per cent.7 Ana. £36 0». 9^41 

46 of£378 3s.8id.for9xno.5d., atepercent? 

Ana. £17 6#. 8rf. 

190* 7%e time^ rate per cent,, and amourU given, tojind the principal. 

1. What sum of money, put to interest at 7 per cent, .will in 14 mbntlur, 
ainoont to $216,333^ 7 

The amoiut of tl, for the given rate and time,'is $1.6161 ; hence^ ^^ 

Am*toffl. Given am't. PriB£*l of former. Piinci of latter. i\^ 

81.816S : •216.333* : : $1 $200, ^Itw. ^ ^ 

' Whence we have this 

RvLB. Divide the given amount by the amount of oni 
i>OLLAB,/or the given rate and time. 

2. What sum of money, put to interest will in 16 months, amount to ^ */ 
4340.207 Ana. VilfLf^U 

3. What principal, will, in 18 mouths, amount to •299.75, at 6 Mr 
«eni.7 Ana.$ilB, 

4. What principal, at 6 per. cent, will, in 13mo. 9d., amount to •533.257 

Ana, •600. 

191* TTie prieea at which gooda are. bold, and the. gain w Ufea^vwBi 
CXKT., being given, to find the fbike cost. 

6. If by oeUing* tea at • .09 a pound, there is gained 20 per cent., what 
WB8 ihe prime cost7 

The selliag price of •I's worth, to gain 30 per eent, woiftl bie f 1.90 ; beaee, |y 
ClM foregoine rule, $iJaO).90l$ .75, Jhu. 

6. If by selling cloth at •2.181 per yard, there is lost 12i percent., 
what was the purchase price 7 

: Tbe selttna price of •rs worth, to lose 13| per cent, would be i .87| ; whence 
1^ the rule, • .875)S.1875(t2.50, jSna. 

7. If by selling calico at^ .16 per yard, tiiere is lost 20 per cent, what 
was the first cost 7 ' Ana%. 20. 

8. Scdd a hogshead of sugar for •OO, and by so doing gained 5 per cent; 
liow much did 1 give for itl Ana. $86.714-|-. 

9. Sbld chocolate at • .22* a pound, and thus lost 40 per cent. ; what 
clid it cost me a pound 7 Ana • .25. 

lOl If by selling molasses at • .50 per gallon, there is gained 60 per cent., 
what was the first cost 7 Ana. • .33333*, 

11. If 126 gallons of wine be sold at 16s. per gallon, whereby is gained 
20 per cent, what was the prime cost 7 Ana. 128. 6d. per gal. 

DISCOUNT- 

193* Dmoount is an ftUowance /or tKe fmgmitA «{ vwomM^ 
hi^ife a becomee dus. 



90 ABITHlfETIG* 

10S« Pkessmt worth is that sum, which, if put to io- 
terest, would, at the given rate and time, amount^ to the sum or 
debt to be discounted. 

12. A owes B 8544.84, payable in 1 year, without interetst, bat he wishes 
to pay it immediately ; how much ought he to pay when the usual rate 
is o per cent. '? "^ 

It is plain, be ought to pay such a sum, as put to interest, would, in 1 yetr, 
amount to $544^)4. The question, tberefmne, does not diflfer fhmi the fbregoinf ; 
that is, it does not differ from finding the pumcipal, the amount^ rate per eent^ mi 
time being given. Tlie anemer is ^4. 

13. What is the present worth of 9360, due 6 months hence, discountinF 
at the rate of 6 per cent. ? , Arts, $339,805. 

14. What is the present worth of 8700, due 2 years and 9 months hence, 
fliscountuiff at 7 per cent. 1 Am. 8623.6084-. 

15. What ready money will discharge a debt of 81595, due 5 months 
20 days hence, at 6 per cent 7 A ns. 81541.336. 

16. Bouglit guotls to the amount of 8250. ready mcnicy, and sold them 
for 8300, piiyaUc 9 mouths hence ; whether did I gain or losie, and how 
much ? A MS. S37.081 gairt. 

17. What is the discount of 8160.75 for 1 year, at 6 per cent. 7 

Arts. 89.633. 

18. What is the present worth of 8960, one half payable in 3 months, \ 
in 6 months, and the rest in 9 mouths, discounting at 6 per cent. 7 

Ans. 8936.70. 



104. The tinvc^ rate per cent., and interest being given, to find the 

principal. 

1. Wlxat sum of money, at 6 per cent, will, in 14 monthR, grain 814. 7 

81, at the griven rate and time, will gain 8 .07 : hence, 

Int. of 81' Given int. PrinciM of former. PrInciM of latter. 
8 .07 814. 81. 8200., Ans. 

From the alx)ve we easily deduce the following 

Rule. Divide the given interest by the interest of orb dol- 
lar for the given rate and time. 

2. If, in 16 months, at 6 per cent, a man pay 825^20 interest; what is 
the principal 7 Ans. 8316. ' 

3. What sum of money, will, in 18 montlis, gain 824.75, at 6 per cent 7 

Ans. 8276. » 

4. Received, for interest on a certain note, at the end of 1 Y&UTt 8200; 
what was the principal, allowing interest at 6 per cent 7 Ans. 8^333^33331. 

5. Sold a hogshead of molasses at 50 per cent, profit, and thereby gain* 
ed 88.50 ; what did I j^ve for it 7 Ans, 823. 

6. If by sellm^ calico at 20 per cent. loss, there is lost on each yax^ 
8 .08 what was the first cost 7 Ans. 8. 20 per yd. 

7. At the end of 1 year, a man received 84000. interest on a certam note, 
at the rate of 6 per cent. ; what was the lace of said note 7 

Ans. 866666.666661 



195* llie principal^ interest^ and time being given, to find tke 

rate percent. 

1. A man received 816.33^ interest, for Ihe use of 8200 14 months, 
what was that per cent. 7 ^ - 

TJm interest of the given sumi foi the gjlven time^ at oxi per csat. imicU W 
$SJ9i; tbeitfyrt 



INTBXE8T— I.OM AXB GAIN. W. 

iitatlMreoit. Olvuim. P«r Mat. of itanMr. PerMiit.of tattiA 
£733^ : U6.m : : I tper < ilnf. 

Whence we have the (oUowixig- 

EuLB. Divide the giv«a interest, by the interest of the. given 
sum, for the given time, at orb p»i cxnt. 

2. If I pay ti7.&6forthe use of 1234^ 18 months, what is the rate per 
cent 7 Ans.a, 

3. I^ for the use of tTlfi, 2 years and 4 months, I pay 9116.783^, what 
is that per cent. 7 Ane, 7. 

4. If I pay tlS-m for the, use of •60,1 year and 9 montfa, what del 
pay per cent. 1 Ant, 12i. 

196* 7^ prices at wfuch goods are bougfU and sold being gfven^ to 

Jlnd the qats ob l^ss per cent, 

1. Bought cloth ati2.80 per yard, and sold it at 93.S0; what did I'gaiD 
per cent.^ 

TUB question doss not dlffiw essentially from the creeeding. i3.M — &80 c 
% .70, gain on a yard. 

Prime cost. 100 cents wortli. Gain by the fonner. Gain by the latter. 

92.80 : 91 t .70 • .26 pbb cnsT^ iinf. 

As tlie second term will always be 1, we have this 
BviiB. Divide the gain or loss hy the primb cost. 

2. If I buy coflfoe at 20 cents, and sell it at 24 cents, what do I gain 
per cent? Ans, 20 per cent, 

3. Bought a hogshead of rum containing lligals.^ at 90 cents per gal- 
lon, and sold it again at 91.0032 ; what was the whole gain, and what the 
gain per cent. 7 Ans. Whole gain $4,924, being i^per ctnt, 

4 A merchant bought a quantity of tea for 9366, which proved to he 
dkmaged so that he could make but 9332.16 of it ; what did he lose per 
centT Ans. ^ per cent: 

5. Bouffht a pipe- of wine for 9150, and sold it again for 91.26 per gal> 
ion ; do igain or lose, and how much per cent. 7 Ans. I gain 6 per cenL 

6. Bougnt 30 hogsheads of molasses for 9600 ; paid for duties, -920.66; 
freight, 940.78; cartage, 96.06, insurance, 930.8C; if I sell them afc926 
per nogshead, how much shall I gain per cent. 7 Ans, 9ll.69fi. 

197* i%e prindpaly rate per eent.f and interest being given, toJbnA 

thetiTne. 

h In what time will 936 gain 93.78, at 7 per cent 

The interest for 1 year is 92.62 ; consequently. 

Int. for 1 year. Given interest. Time of the fonner. Time of theJatter. 
•2.62 : 93.78 1 year : 1.6 years, Ans, 

' Hence we have this 

« RuLS. Divide the given interest by the interest of the 
given smn, at the given rate, for one teab. 

2. Paid 991.71 interest on a note of 9226.50; what was the time^the 
rate beiog 6 per cent.7 Aam^ 2.381 = 2Y, 4flm 

3. ]n^attimewill9444w50ffain9133.36,at8percent.7 iin«.3F.9m9. 

4. The interest on a note of 9999.909, at 6 per.<tent^ was 9397.4996i04Il4 
what was the time7 Ans^ 7 Y, 9iii0. 15dL 

X98« ^® \yx^^ seen, that the interest of any sum, for 1 
year, is obtained h^mMijp^ymg it h^ tf^rate ^er cent. Vi^Qce^ 



06 ASITHXETIC. 

same way are calcolated eomtnUsum, insurancet buying mtd 
seHing stock, loss and gain, or any thing else rated at so much 
per cent., without bsoard to tims. 

1. A man proposed to collect the taxes of a certain town, whose tax 
list amountea to 92525.04, for 2i per cent.; how much will it come to? 

Ana. $63,126. 

2. A merchant, having purchased goods to the amount of S960, soUL 
them s» as to gain 12i per cent ; for how much did he sell theml 

Ans. tlOeO. 

3. Bought goods to the amount of •575.62i ; how must they be sold to 
gain 25 per cent. 1 Ana. $719.5311. 



X99« Commission is an allowance of so much per cent., tea 
person called a factor, correspondent, or broker, for assist- 
ing merchants and others, in buying and selling goodis. 

4. A FACTOB buys and ships ofif to his employer in New York, goods 
to the amount of $1162 ; what will his commission come to at 2l per 
cent.? Ana, $29.06. 

6. My correspondent sends me word that he has purchased goods to the 
value of $1715.D6, on my account ; what will his commission come to at 
3i percent.? Ana. $6a026. 

o. A correspondent in London, buys and shins off to his employer io 
Philadel|>hia, goods to the amount of jS1745 129. 9d. ; whai is his com- 
nuBsion at 5 per cent. ? Ans. jg8769. 7itf. 



200* Insurance is an exemption from hazard, obtained by 
the payment of a certain sum, which is generally so much peb 
CENT, on the value of the property insured. 

^0X« Premium is the sum paid by the insured for the in- 
surance. 

^0%« Policy is the name given to the instrument of wh« 
ting, by which the contract of indemnity is effected. 

7. What will be the annual premium for insuring a house valued at 
$7900, at i per cent. ? Ans. $59.25. 

8. A merchant sent out a ship and cargo, valued at $72500 ; what w^ 
be the premium at 44 per cent.? Ana. $1812.50. 

9. What will be the premium for insuring a cotton manu&ctory, val- 
ued at $50000. at U per cent. ? Ans. $760. 

10. What will be the premium for insuring a ship and cargo, valued at 
$34500 at i per cent.? i per cent. ? 4 per cent. 7 | per 

cent. ? Ans. to the last, $215,621. 



^08* Stock is a general name for the capital of any cor- 
f oration or trading company. 

The valub of stock is variable. When $100 of stock sella for $100 in 
money, it is said to be at pas ;* when for morCf abovb p ab ; when for 

leas, BBLOW PAB. 



* ALatkxi'wotd)i&V>3i£li^«^:^« 



INTEREST— LOSS AND GAIN. 99 

11. What is the value^of t2600 of stock, at 112^ per ceQt. { that is, 12i 
per cent, above par, or 12i per cent, advance, as it is sometimes called ? 

r . r ^^ $2812.60. 

12. What is the value of tl500 bank stock, at 97& per cent. ; that is, at 2ft 
per cent, beloio par 1 Ane. •1462.50. 

13. What is the valu^ of $500 bank stock, at 95ft per cent. 7 at 68 

per cent. 1 — ■— at 73ft per cent. 1 at 25 per cent, below par 7 — — 

at 107 per cent. 1 at 135 per cent. 7 at 624 per cent, advance ? 

Ans. to last, t812.50. 

204« Loss AND GAIN. The several cases under this rule, 
which are generally found in arithmetics, fall under similar ca^es 
in interest. For, it is evident, that the purchase money, or as it 
is commonly called prime cost of goods, may be regarded as 
principal; gain or loss per cent., as rate per cent,; and the sell- 
ing price, as the amount. 

14. Bought tea at $ .75 per lb. ; how must I sell it, to gain at the rate of 
20 per cept. 1 Ana. • ,90 o pound. 

lo. Bought a hosBhead of molasses for 923 ; how must I sell it per gal- 
lon so as to gain m) per cent. 1 Ans, S .60. 

16. Bought a quantity of broadcloth at S2.50 per yard, which not provinef 
so good as I expected, I am willing to lose 12i per cent. ; how must I sell 
it per yard 1 Ans. $2,181. 

17. Bought' a hogshead of susar of 9001bs. for tOO; how must I sell it 
hj the lb. to gain 60 per cent. T Ans, $ .10. 

11^.' Bought chocolate at $ .26 per pound, how must I sell it to gain 10 
per cent.l Ans. $ .27i a pound. 

19. Bought calico at • .20 per yard, how must I sell it to gain 4i per cetA. 'I 

— 6 per cent.7 7 per cent. 7 10 per cent. 7 15 per cent. 7 

20 per cent. 7 Ana. to tastf $ .24. 

20. A man bought a piece of shalloon containing 34 yards, for £5 Ids. 
Ad, ; how must he sell it per yard to lose 12 ft per cent. 7 An8,%a. \\d. 

21. A merchant bought 315 bushels of wheat at 16«., and 637 bushels at 
13s., and sold it, one with another, at 15s. a bushel ; what did he gain on 
the whole, and what per cent. 7 

Ans, gained on the whole £37 19*., per cent. £6 6*. 3 AJJUl^^ 

NOTE. For other cases in Loss and Oats, see Ans. 191, 194 and 190. 



.M5« Tb compute interest on notes, bonds, <^. when partial payment^ 

have been made. 

In Massachusetts the law provides, that payments shall be applied to 
keep down the interest, and that neither interest nor payment mall ever 
draw interest. Hence, if the payment at any time exceeds the interest 
computed to the same time, that excess is to be taken from the principal ; 
but if the payment be less than the interest, the principal is to remain 
unaltered. Wherefore we have this 

Rule. Compute the interest to the first time when a payment 
was made, which, either alone, or together with the preceding 
payments, if any, exceeds the interest then due ; add that in- 
terest to the principal, and from the sum subtract the payments, 
or the sum of the payments, made within the time for which the 
interest was computed, and the remainder will be a new princi- 
pali with which proceed as with the first. 



100 

BOTB. Tin rale in New-Toifc !■ fonavtet sMn tiamftn, tat H iinwiili ii 
the flod to tiM'MMe result, or vary nMrly. 



1. For vd/«e received Ipmniee to pmy Alvah Stswabt, or 
onler, Mtne Aunirei? ninety-nine doUare ninety^wme cents 
and nine mtUt, with intereet. NeW" York, April 1» 182S. 

9099.999. Samvbii Rnn. 

On thiB note were the fonowing endoraments : 
Sept 14, 1B23, received •166.666 n 

jS^^n; lit; :::;:::: So;^ ( t^^A^ '^Z^m^^ 

Aug. 5^ 1827, tsaa-sas ( p"**^ ^^'«^ ^ ^^ ^"^• 

Dec. 29, 1827, t^ZI.OOO J 

What was due Jan. 19, 1828 7 
The firti principal on interest from April 1, 1823, .... t999.999 
Interest to Sept 14, 1823, (5mo. 13d.,) 31.69t 

Amount tlOaLGSS 

Payment, Sept 14, exceeding interest then due^ .... 166.666 

Remainder for a new principal, (Sept. 14, 1823,) . . . . . 866.027 
Intenart from Sept 14, 1823, to Aug. 6, 1827, (46mo. 21d) . 236.647 

^ Amount •1100.674 

Payment, March 1, 1825, less than interest then due, •16.666 
Payment, July 17, 1826, less than interest then due, 50.000 • 
Payment, *Aug. 6, 1827, exceeding interest then due, 333.333 

■ •399.999 

Rcmainderfor a new principal, (Aug. 5, 1827,) •700.675 

Interest from Aug. 6, 1827, to Dec. 29, 1627, (4mo. 24d.,) . 19.618 

Amount •720.293 

Payment, Dec. 29, 1827, exceeding interest then due, . . 621.000 

Remainderforanewprincipol, (pec.2d, 1827,) ^99^293 

Interest due Jan. 19, 1B28, from Dec. 29, 1827, (20 days,*) . .386 

Balance due Jan. 19, 1828, (Ans.) ^99.679 

2. For value received I promise to pay Pbtsr Parlst, or 
order, eight hundred eighty-eight doUars eighty-eight cents 
and eight mills, with interest. New- York, Jan. 17, 1820. 

•8^.888. Ezra Cast. 

On this note were the following endorsements : 
May 1, 1822, received •166.556 
Dec, 22, 1822, received •25.555 
Aug. 4, 1823, received •30.000 
Sept. 25, 1824, received •52.222 
July 17, 1827, received ^292.222 

What was due Aug. 8^ 1828? Ans. •346.702. 



, CMIKFOUMJU iNTiumnp. 

j2AA. roKPouND ivTSBAffC. \stXhsil wUck ariaea ftom ^ 
jfr Merest. 
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It is computed by adding the interest to the principal at the end of each 
year, and making the amount the principal for the efntuing year, 
1. What is the compound interest of $275 for 3 years, at 6 per cent. 1 

1 275 given sum, or first principaL 
.06 

16.50 interest > to be added together for the 
275.00 principal > principal of the next year. 



291.50 amount^ or principal for 2d year 
.06 



^xT^Zc^^'^'ir' I to 1. added together. 

308.9900 amourUy or principal for 3d year. 
.06 



327.529 amtmnt. 
$276 first principal subtracted. 

Ans, $ 52.529 compound interest for 3 years. 

2. What is the amount of $1, at 6 per cent., for 2 years 1 for 3 years ? 

for 4 years 7 for 6 years 7 for 6 years 1 for 7 years 7 

for 8 years 7 Ana. to last, $ 1.5938-f 

The^^amount of $2, for any given time, will be twice aa much as the 
amount g{$1 ; the amount ot $3, will be three times as much, &c. 

Hence, we may form tbTe ailiounts of $1, for several years, into a tabic 
of fnuUijpliera for finding the amount of any sum for tble same time. 



Showinff the amount of 
ceeding 2^ at the rates 



TABLE, 

of jgl or $1, &c. for any number of years, 
of 5and 6 per cent, compound interest. 



not ex 



irears. 


5 per cent. 
LOB 


|6 per cent. 


Years. 


5 per cent. 

L88564 


6 per cent. 


1 


1.06 


13 


£l32&2 


2 


1.1025 


1.1236 


14 


1.97993 


2.260V;0 


3 


1.15762 


1.19101 


15 


2.07892 


2.39655 


4 


1.21550 


1.26247 


16 


2.18287 


2.54035 


5 


1.27628 


1.33822 


17 


2.29201 


2.69277 


6 


1.34009 


1.41851 


18 


2.40661 


2.85433 


7 


1.40710 


1.50363 


19 


2.52696 


3.02569 


8 


1.47745 


1.59384 


20 


2.65329 


3.20713 


9 


1.5^132 


1.68947 


21 


2.78696 


3.39956 


10 


1.62889 


1.79084 


22 


2.92526 


3.60363 


11 


1.71033 


1.89829 


23 


3.07162 


3.91974 


12 


1.79585 


2.01219 


24 


3.22509 


4.04893 



If any principal be multiplied by the amount of $1, &c., as found 
above, it will evidently give tne auoukt of that principaL 

3. What is the amount, compoimd interest, of $500 for 3 years, at 6> 
and at 6 per cent. 9 Ans, $578.81 at 5, and $595,505 at 6 per cent, ? 

4. What is the amount of $629 for 7 years at 6 pet c«tii. cottK^xn^^o^ 
tcrest? A.Tva.^'^^SW 



E Wa^ A'Ae'iiniBww^gaepMi^tl2»fcrl5yEMi^«t6percqit? 

^Iw. •1764.0668. 
^ «1bc ■ as aawotf. xapowd ivcfcM. of £9^ U^ UiiL fer 
as S ?«r CMC ; JL&L j^ScS 1&. U^ lw473(M99952^ 



\Vma»iMmm'» >»»» j riipr.irf? Woac ■ ivtt ^cr ceBt. ? Whatdofc 

rvK rvvT. • matfi T Wita: ■ pt laJyaf ? ■■■■■! f By whai rale dw yw 

te4 .lw» iav?«« 4/ aft7 «ub ter i j««r ? far mM§ um^Atr •/ye«r« 7 How dft 

>•« tmtt iDe nr«r#«. at 4 p^v ont, for «*f /xrrs Cmm; tiiu is Cm- any Bimiberof 
•/mn. mrMiim. aad 4ay« * Hvw, ai 7 per eeat. 1 How, at aay OTBaa eatb 1 How 
^'/ ro4 Sa4 um iaMTMta;' aay ««.•• ia p^mud*^ Ike 

Tlrt U<a«, raut p«tr "jtuC. aad aaoaatbeiaf gireB, howdb yo« find tlie priBeipal t 
IfaviAf t>K price* at wMeb foodr are mW. iumI tiw gaia or km per ceat., liow do 

i*tniii4ti^ prrmjtfUl* Wkat Is tfueewT 7 ynaemt wcrtkt the 

mvLM T ifi^. Ruift, An. 130.; The time, rate per cenL, and interest being giTen, 
UffW do ytM Aad th< principal 1 Haviag Ujc gain or loss of goods, and tiie gaia or 
lor» p^ ct-mt. how do you And tbe priaae eost T (7^ ««aw rvfe «« htftrt^ nCt§ n 
digtrrmi Unguaft. 1 Ti« ptioeipal, interest, and time being giTen, liow do yoo 
find th« rgu ptr tent. 7 The prices at wfaieb goods are kmrnght and ««M hetaf 
fflr«n, briw do you And Use oa» or loss ^cr Mat. 7 Tiie princ^ial, rale per e»t, 
and interest being given, liow do yoa llad tbe time ? 

How do you calcala'.e e^mwtisgum^ inturmnce^ buying imd teUing tUekf loss sad 
fain, or any tbiug else rated at so mueta per cent, witksmt r^^nrd t9 ttms 7 Wktt 
«« COM Mf ssioa 1 — • xjinnaAact 1 — jrrwafam? --^ policy 7 — — sroci? 
What can you say wiUi regard to tlie vaJhu of stoek 1 Wben is it at aar? — 
alN>ve par f — — lielow p&r t Wliat can yoa saj of loss ▲nd «aiv 1 Wbstis 
fbe mle for oooimirlnK Interest on notes, l>onds, Itc., wlioa pardal p ay meata bave 
lieen niade 7 What \m *^j piincipln on wtilch tbe nile ia founded 1 Wbat is eom- 
pound iiitereift 1 How ' . i\. computed ? 



EXAMPLES FOR PRACTICE. 

) . VVImt ia the interest of 1273.51 for 1 year 10 days, at 7 per cent. ? 

Ana. tl95n 

'J. Wimt id the iiitcreat of $399,999 for 2 years, 9 months, and 19 daja 

a{ H prr rent. 7 Arts. $89.68866^1 

'.4. I)*M tiotr of $333.17 was riven Oct 6, 1808, on interest after three 

i\iou(ha; Jan. 17, 18(^, iic puid $68; what was there due May 1» 1813 ?t 

Ana, $346.81828482! 
4, K'm ni»tr i>f $777,777 wjw riven Nov. 7, 1307, on interest after 90 daya ; 
I'VK \!7.1^17, \w LmiAl $i:>3.3;ri; what was there due Dee. 17, 1S!I7? 

Ana. $1571.39425 
^. >VhR( will \m« tho imttiranc^ of a ship and cargo^ valued at $9693, at 

\ \ ycv ornl. ? at J |^r t*«»t, \ at ^y per cent. 7 at J per cent. 

Ans. to iast^ $7269.73 
(V What i»thrvaWof$7ll0rnitedStatesBhnk6tock,atll24percent.? 

Aiuc $7S7iO 

7 WhM prim^i^Ktl unU, in 9 nu>nths 1$ dava, at 7 per cent, aaaonwt to 

»M; tS.^i ? *^ Ana, $514 

$< » hai ui tlH« \ a\uo %x|' $5-;«C\7^ ^^vk, ai 93 per ceso. ? Ana. 521.49i 

>^ A n\«u vAMnrrv'tni*r\1 with hb omimvra at CI cents on a dtoUar: 

x> hAl thiN\ n^,\M4 Kt (>Ay V n a .VN .VT $s^».4i? ? ^w^ t3fi.l6ISL 

4 



SOTATION or PATXBSTi. 1€S 



la Boiigiitaboa0eandloclbr«6OOO,pa3nible 

man for t6600^ pajabk m IB oMOins; vfaai» «». • e— » «— • — -^^^ 
t& usual nie bnng'Ojpa' cent. ? Amg. tl j6d79S 



man tor tbWU^ IM^Iwkk bi 16 oMOitw; v&at did I gaa on a feMM. 
t& usual rale bnng'O per cent. 1 Amg. tl j6d79S. 

11. Sold goods SM-tSia^ to be paid, one iMlfm 3 BMBlfab aed the oilKr 
half inGmontfas; trhatntoitbediacounifedfor preseMtpamncat? 



12. The interest cm a certain note^ for one jear 9 — ^"^Vl wni $49iS7S 
what was the principal 1 .dJic $176. 

13. Boogfatflfaarrekof lolMKCo,««Kfemp34j8a«^at«9L25fbrl0^ 
ready money, and sold it again at t^^Tl per hundred on 4 mooClM 
credit; what did I gain per cent.? Ans. $6(18511 

14 AiherchanibougfatlOtoiMof ironliDrt9S0; the freight awl dirtSa 
came to tl4S^ and his own ciiaq^ to t2S, hem onist he sol it perponnd 
to ffain 20 per cent 1 Amm. €eadt. 

l£ Bought cloth at 15». per yard, which not prorii^ so gVMid as I ex- 
peeled, I am content to lose 17i per cent.; bowmotft laeDit perrardl 

Am. 120. 4hl. 

16. A stationer scMqoiUs at B9.gdL per hundred, by whidi be gained 1 

of his money, he afterwards found them to be in great demand and raiaco 
Ihem toSr. 6a. per hm^rcd ; what did he gain per oeaC by tbe iMter price ? 

Am. jC2f ISs. 4d. 

17. BcwMfat a pipe of wine r^witaining' 126 gallons at 1<W. per galloB, but 
4]y accicfebt 16 gallons leaked oat; at what rate must I sol the re- 
mainder per gallon, to gain mpon the whole 12| per cent. 1 

Ant, 12». lOX^, 

la Sunwse I receive from Richmond, Virginia, 12 hogsheads of tobac- 
co, weigning' 154670*., which, with the charges there, amounted to 
•796.86; fr^^rtefrom thence to New-Tork 66 per hpgriiead, cartage and 
storage there W cents per bogsiiead, and freight to Albmij 61.60 per hogs- 
head; what does it stand ine in per hundred, and whatwiflbe my gain 
per cent, by selling it at 71 cents a pound on ^ months credit 7 

... 5 It gtandfl me in •5.80fUU wer k, 
^^' { My gain percent, is t25.90H{lit- 



BQVATIOM (MP PA' 

SOT* EqotttHHi of payments is a method of fin ^^ th e 
mean time for the payment of several sums, dne at diffmnt 



r. Suppose I have two notes against a man; oneof •6,due{n2moiiUi8, 

the other of 64^ due in 5 months; and he wishes to pay both of them at 

one time; what time ought he to have 7 

MforSmontlMtstbesaiDeas fl for IS moattas, «c 
#4 for 5 BontlM to the saoie as $1 for 90 1 



10 38 

HsBce it is obrkma, that be majr keep •m dolUr 38 awnthi; <»BM4|S^<>f,be 
may keep 10 doOan ^ part of the time. ^ partof38ii(ai-»-108s) »DO.<id., 

jfastpir. Hence, 

908. Th^nd the mean time qf several paymenU^ we have this 

RvLS. Multiply each smn by its Tiiin of payment, and divide 

the sum- of the prodocts by the suip of the payhbhts. 

The role is foonded on the mppositioB that what is gained hj leeping a debt a 
certain time 1^ it Is due, is e«|aal to what is lost by paifat it attfWA.isnS' 



104 ARITHXETXC. 

• 

.ftn it la due ; but. In tbe flnt eaw, the gAin b equal to tlie interest of the deUfoi 
the given time, and in the Mcond, the Ion is only equal to tbe dite^mmt of it for tbr 
liame time ; which is alwayi lxih tka* tke tutemC. The rule, thartfore to not 
*2xactly true ; but tlie errour is too small to bo regardod in bosineaB. 

2. A owcd B •200, of which MO ia to be paid in 3 months, 160 in B 
nKMiths, and the remainder in 10 montlifi ; what is the equated time for 
The payment of the whole ? Aru. Imo. Zd. 

3. A man btjdffht a quantity of gfoods, for which he i» to pay i pan 
<*a8l), i in 3 monUis, and the remaining i in 8 montha ; but it w^a aner- 
wards ug^recd to pay the whole n^ one c(|uatcd time; required that time? 

Ana. 4i monthf. 

4. C owes D 81400, to be paid in 3 months, but D being* in want of money, 
< / pays iiini at the expiration of 2 months, tlOOO; how much longer than 
■i mouths ought C, in equity, to defer the payment of the rest 1 

Ana, 2h months. 

5. Pctor is indebiod to William #164.166, ^ of which is to be paid inO 
months, | in 8 months, and ^ in 12 mouths; I demand the equated time 

for the payment of the whole ? An», 7i Tiumthi. 

TncoRBTiCAL Questions.— What is equation of pajrments? What the airu • 
'Tpon ^vhat is the rule founded 1 Wherein, is it not exactly true ? 



^9* Frllowshin is a method of ascertalhing the respective gains or 
Tosses of individuals, engaged in joint trade. 

'Z10» The money, or value of the articles emplorcd, i^ called the 
i 'apital or Slock ; tiio gain or loss to be shared is cailca the Ditidtnd, 

Two men Ijoiinrht procKls ; A paid $60, and H 840 ; in the wile of tbeni 
rhey lose 820; what siiure of the loss must each man sustain l 

21 !• It is evident that each marVs gain or loss ought to have thesanM" 
ratio t«) the whole iriiin or lo.":!), as his share of the stock to the icholc stock. 
Hence we have this 

Rule. As the whole stock : is to each man's share of the 
stock : : 80 is the whole gain or loss : to his share of the gain 
or loss. 

2. l*wo men arc partners in trade ; A put in 8350, and B 8460 ; they 
.'^ain 8500; what is each man's share of the gain? 

Tlie wliolc stock is 350 -f 450 = S800 ; Then 

Whole stock. Each roan's stock. Whole gain. Each man's share of gain. 

Proof 8600.00 whole gain. 

3. Two boys, Charles and Henry, bought a lottery ticket ; Charlea paid 
$1.50, and Henry 82 ; the ticket drew a 820 prize ; how much of it is cacb 
one to receive ? Atw. Charles $8,571, and Henry 811.42?. 

4. Two persons have a joint stock of 81000 ; whereof A put in 8450; 
and B 550 ; by ill luck they lose 8350 : what share of the loss must earli 
sustain ? Ans, A's 8167.50. B's 192.60. 

5. A, B and C bought a ticket for 83 ; A paid 8 .90, B 81, and C the rv- 
mainder ; the ticket drew a prize of 82000, subject to a deduction of 13i 
per cent. ; how much is each to receive 7 

Ans. A 8525, B 8583.333^, and C 8641.666;. 
trade in company; A's capital was 8275, B*6 t300^ and 



FBLLOW8RZP. 105 

0'itfi26i bj misfortune they lose t400; what share of the loss nrast each 
■sastain? 

c A must lose tlOO. 
Aru. 5 B •109.090.. 

(C :.tl90.90j|. 

7. Divide (240 among 3 persons, so that their shares shall he to one 
another as L 2, and 3, req)ectivelj. Ans. 840, 1^ and •120. 

-jS:'A, B,C and Dcompanied; Aput in SISO, B •260^ C «h6^ andD 
•325'; they gained •337.60 ; what was each man's share ? ^ 

C A's share • 50.62i. 

^"*iC»8 •92.8U. 

Ijya •109.681. 

9. Three persons A, B and C freighted a ship with 340 tuns of wine ; of 
which A loaded 110 tuns, B 97, axS C the rest ; in a storm, the seamen 
were obliged to throw overboard 85 tuns ; how much must each sustain 
of the loss? Ans. A must lose 27i tutu, B 24i, and C 334. 

10. A and B comnanied ; A put in •76, and took § of the gain : how 
much did B put m? f -^ 5 e • 

Tksir rssperave Aares of tbe gain are to be in pn>portkm to each man's stock : 
liCBes if S illite of the Slock be #3, 3 fifths of it would be •SO, w9n«. 

11. Two men trade in company with a capital of ilOOO ; they gain a 
certain8um,whereof A'sshapeisi asmuchasB's; what was each man^s 
stoc^l An«. A*8 •333.3331. B*s •666.666!. 

12. Four merchants, A, B, C and D built a sloop which cost them •1730 ; 
^he freight for her first voyage amounted to 9370, of which A's share was 
^174^ Fa 111, C's •148; and 0^s ^27 ; what was each man's stock 7 

Ans. A's stfck was •346, B's ^619, Cs ^692, and D*! •HS. 

13. A, B and C trade incompany ; A put in ^40, B andC together •HO ; 
they gain •lae, of which B takes ^42 ; what did A & C gain, and B and C 
put in respectively ? 

Ans, A gained %2A, C 60; BpiUin tTO, anefCIOO. 
24. A bankn:^ is indeUed to A ^120, to B •230, to C •340, and to D 
^460; his whole estate is worth only^SoO; how must it be divided among 
the creditors 7 

Ant. 56.947^ to A, $112.962/t\ to B, $167,017^^ to C, 
and 9221.002^ to D. 

15. If a cotton n^ry, valued at •40000, be divided into 100 shares, and 
tbe profits amount to 15 per cent yearly ; what will be the profit oh 1 

share? 2 shares? 3 shares? 5 shares? 15 shares? 

30 shares? Ans. to last, •ISOO. 

16. If in the above-mentioned &ctory, repairs are to be made which 

will cost %7S0; what w^ be the tax on each share ? on 6 shares? 

on 11 i^ares? on 15 shares? on 20 shares ? 

Ans, to last, •ISO. 

17. If a certain town raise a tax of •1710, and the whole town be valued 

at •57000, what will be the tax on •! ? • on an estate valued at 

•2300? An£. on 91 1^ im/Z &e • .03, anc^ on ^2300 •OO. 

212» In ASSEssum taxes, an inventory of the property of the whole, 
town, both real ajid personalf and also of the whoie number of polls, is 
first to be obtained. Aifd, if any part of the tax is to be averagea on tiie 
polte, or otherwise, we must first deduct what the pollsy <kc, amount to; 
and then toiiJi the remainder, we may find the tax on •!, and fay it make 
a table contahiing the taxes on 1, 2, 3, &c., to •lO; then on 20, 30^ Ac, to 
•100 ; and then on 200L 300, &c. to •lOOO. Then, knowing the inventory 
of an individual, it will be easy to find the tax on his property. 

18. A certain town, valued at •94960; raisesataz of «{343;ihflM 

10 
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740 polls, which are taxed 6 .60 apiece ; wbai is the tax on a dollar, md 
what will be A's tax, whose real eHaie is irahied at 91970^ personal pio> 
perty at 9826, and who pays for 3 poUsI 

7ApoUsatt .60 =:t4H amount of the poU taxes» and •2343—1444 
=:»1899i then 194960 : •1899 : : •! : • .02, tax on •!. 









TABLE. 






1 


lolta. doUs. 




dolls. doBa 




dons, dolb 


Tkx on 


lis .02 


Tax on 10 is .20 


Tax 


on 100 is 2. 




2 " .04 




" 20 « .40 


(( 


" 200 " 4. 




3 ".06 




« 30 " .60 


(( 


" 300 « 6. 




4 « .08 




« 40 " .80 


<c 


« 400 " 8. 




6 « .10 




" 50 « 1.00 


(C 


" 600 " 10. 




6 « .12 




« 60 « 1.20 


M 


« 600 « 12. 




7 « .14 




" 70 « 1.40 


« 


« 700 « 14. 




8 « .16 




" 80 " 1.60 


(C 


" 800 « 16. 




9 " .18 




« 90 " 1.80 


C( 


" 900 " la 



The tax on 1000 dollan is 90 doUaiB. 

Now to find A's tax, his real estate being •lOTO, we find by the taUt, 
that 
The tax on . . . 81000 ... is 820. 
Do. on . . . 900 ..." la 

0O. on . - . 70 - . . " . Iw40 



Tax on his real estate 

In like manner we may find the tax on his personal } 

property tobe J 

3 polls at • .60 each, 



•39.40 

16.60 
1.90 



Tax requiredj •67.70 

19. What will be the tax of a man, whose inventory is 987 dollars reaJ, 
and 540 dollars personal property, and who pays for 4 polls 7 Arts, •32.94 

213. DOUBLE FELLOWSHIP, or fellowship with timb. 

L Two men hire a pasture for 99 ; A ptit in 6 cows for 3 months, and 
B 3 cows for 4 months i how much ought each man to pay 1 

6 cows for 3 months is the same as 18 cows for 1 month. 
3 cows for 4 months is ^e same as 12 cows for 1 month. 

The shares of A and B arc, therefore, as 18 to 12 ; that is, as the pfo- 
duct of each man's stock into the time he continues it in tracie. Where- 
fore we have this 

^X4« Rule. Multiply each man*$ stock by the time hi 
continues it in trade, then say, as the sum of the products : is 
to each particular product : : so is the whole gain or loss : t9 
each man* s SHARE of the gain or loss, 

2. Three merchants, A, B and C, enter into partnership ; A puts in 
•240 for 4 months, and B 9120 for 6 months, and C •SOO for 8 months; 
they gain ^260 ; what is each man's share of the gain 1 

yVsgain 9 76.O07J 
Ts " 9 57.( 
ys « 9126.t.^ 
\ A put in at first •I' 
^ ) mouths 9200 more \ B i^mX Vxx «.\. txi0(. %V^^^%x^^ the 
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ezpiration of 6 months took out •600;— they gained •772.80; what la 
each man*B parti Ana. A*8 1401.70— JT's •370.60. 

4. A ship's company take a prize, value j^4000, which they agree to 
diridc among them, according to their pay and the time they have been' 
on board ; tl^ officers and midshipmen n^e been on board 4 months, 
and the sailors 3 ; the officers have &0tf. a month, the midshipmen 4(^ 
and the sailors 27 ; moreover there were 4 officers, 8 midshipmen, and 
120 sailors ; what share of the prize must each person have 1 

C £67 15*. lid. Of i^gr»., each officer. 

Aru, < £54 4s, Sd. S^^grs., each midshipman. 

i £27 9s. Id. ^^^jqrs.9 each sailor. 

TRSORZSTIOAX. QUESTZONS. 

What is fellowship? What is the money, or value of the articles employed, 
called 1 What the gain nr loss to be shared ? What is the ruiiB 1 What ia the 
netliod of assessing taxes ? What is double fellowship ? What the rulb 1 



ikULXGATION 

^\i^ Is a method of mixing two or more simples of difibr- 
ent quantities, so that the composition may be of a mean or 
middle qoaU^. 

2XB* When the quantities and prices of the simples 
ase given, to find the mban price of the mixture, it is caJled 

ALLIOATIOK MEDIAL. 

1. A grocer mixed together 41bs. of sugar, worth 10 cents a lb., Bibs. 
Worth 12 cents a lb» and lOlbs. worth 14 cents a lb. ; what is a pound of 
the mixture worth? 

9XT« I^ ^ evident that the price of the whole, divided 
by the QUANTITY, will give the price of one. 

4 lbs. at 10 centi!^ cost 40 cents. 

5 lbs. at 12 cents, cost 60 cents. Iba, cents, 

10 lbs. at 14 cents, cost 140 cents. Then 19 ) 240 {gives 12||, Ans. 

19 lbs. cost ... 240 cents. 

2. A fitrmer would mix 20 bushels of wheat at $1 per bushel, 16 bush- 
els of rye at t .75 per bushe^ 12 bushels of barlejr at $ .50 per bushel, and 
8 bushels of oats at 40 cents per bushel ; what will a bushel of the mix- 
ture be worth 1 ^ Ana, $ .735^ 

3. A grocer puts 9 jifaUons of water into a cask containing* 54 gfallons 
qf rum, worth 50 cents ag-allon ; what is a gallon of the 'mixture worth? 

Ans. $ .428j^ 

4. A goldsmith melted together 3 ounces of gold of 20 carats fine^ 
SMd 6 ounces of 22 carats fine ; whai is the fineness of the mixture 1 

Ans. 2U carais. 

5. A merchant mixes 12 gallons of wine, at 75 cents per gallon, with 
24 gallons at 90 cents, and 16 gallons at 110 cents; what is a gallon of 
the mixture worth? An«. t .926 

6. Five hours of a certain daj, the mercury was observed to stand in 
the thermometer, at 64^, 4 hours at 709^ 2 hours at 76^, and 3 hours at 
73 degrees ; what was the TntfaTt temperature for that day 7 
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n%m When thefrktM af orBKAL ■ngf.mis ond the msax pbicsb an 
gtwettf toJbuiwhaiquani»iy^eaehmtuibetaixn,UUeaU€dAixji9ArwK 

ALTEMMATm, 

floioe it » evident, thai AlU^mtkm Ahflnnte s the raverw 
MedhJi md may be proved bj it. 

A grocer has eonr at 10 cents and at 17 oenii a piiiiiid^ which he woidd 
miz, so as to sell the mixture at IScentsapoimd; vfantqnuitiftyofcach 
must he take 1 

Now, if tiM price oftbe oiizture had txtseded thB priee of the ink sstt jott as 



xccH as ti/aa sUri of thai of the other. It Isendait. hesMSt hai« taken sa mm! 
qummtitg •fxkxm \ had h ocs ede d the price of the Int sort fegr oidy mm hallf u 
M«eA ss it fen dwzt of that of the other, it M plain, hssMSt have taken twioi u 
mscAc/c/UosK ««#/*(&« omsa. Hence, ia all cases, the lbss the dfHereaee be- 



tween the price of me mixtmrz and titkMr stnaple, tile oKSATan most be tin qvssti- 
tf oitktLt 9imfUt in proportion tt> the ^thar; that is, the quantitiee of the raaplH 
muBt be imv9rstijf as the digertneet between tiieir prices and the prlcebf the mlitsie : 
conseqoeotly, if these iinvlss k9 smtesllp axcnAjrans tkeg wQl, nutncTLT, ramn 
tks asLATivB QUArrmss tf each nmwU nectstmrj^ Ufwrm tlu estmpmtmdreparai. 
In the abore exaaiple, the price of the sdznue is IScenti, and that of ttie IMriB- 
ple lOceats; tbedifference betweentheuisScents. The price of the otiierstanie 
is 17 cents, wliich differs from the price of the mizture by 4 cents. By eschssgmg 
These didSereaces, we have 4Ibs. at 10 cents a poand, to Slbs. at 17 cents, for tiw Jm. 
We may now prove tliis result by the last mie. 

4]bs. at 10 cents, cost 40 cents 

3lbs. at 17 51 ... . Then 7)91( gives 13 cents, for the prieeot 

— - -^ tbeaustnrs. 

Tlba. cost 01 cents. 

It is obvious, that what has been observed of eiM simiries win apiriy to any mub- 
ber of rAxas, ir in bach tlie price of mm tixofle is eaaARE, and that of the Hier 
LBss than the msan priee. Hence we have this 

SI 9* Rvi'S I- Connect with a continued line, each price 
that is LESS than the mean rate, with one or more that is great- 
er, and each price greater than the mean rate, with one or 
more that is less. 

n. Write the difference between the mean rate or price, and 
the price of each simple, opposite the price with which it is ooir* 
IVEOTED* ; then tl|e sum of the differences standing against any 
price, will express the relative quantity to be taken of that price. 

NOTE 1. The mean rate, or price of the mixture, and the prices of the sevoal 
simples, must first l>e reduced to the same denomination. 

2. It is evident from the rule, that there may be as many diffinrent answMB asdKR 
are diflbrent ways of linking the several prices. 

2. A merchant would mix tea, at Ss., 9s., 13s., and 14b. a pound, so that 
Hie mixture may be worth 1 Is. a pound ; howmuch of each mctst he take': 

Opebations. 
lbs. Ib8. 

— 3 at &. \ Or, /• 8- 




-2atl3*;^^^- ^MlsJJ 



— 2-f 3 = 5at 8ff.^ 

— 2 =2at 9». fU 

— 3-f-2 = 5atl3>.iS 
' — 3atl4«.J C 14 i--3 =3atl4». ) . 

3. A merchant would mix wines at 17s.. IBs. and 22s. per gallon,'80 
that he may scdl the mixture at'20s. per gallon ; how much of each sort 
must he take 1 Arts. 2 at 17^., 2 at 18s., and Bat^ 

4. A flfoldsmith would mix ffold of 19 carats fine, with that of 23, of 1% 
and of X6 carats fine, so that tne composition may be 20 carats fine ; whal 

* Id this way, the diflfeienoe between the two prices in each pair and^ the ntMt 
rate, wiU be mutually exchanged, «o tamXi^kMro vim^ tost as much gtthud by the I 
one M It h»t by the other, and tiieTetoT«\b& f^vGA>na&^>K^R»VBi^ ^hole win be I 



ALLIGATION. ^ lOB 

iiaaatit7 of each moit he take 1 Ana. 3 each qf 16, 16, 19^ and 7 qf23, 
ft. How much oels at 28. 6(L, barley at Ss. 8d., com at 4k, and rye at 
48. 8d. per budiel, must be mixed t^g^ether, that the compound may be 
w<frth 38. lOd. per bushel? 

Ana. 2 buskela eacky qf barley and corny 10 qfoatsy and 16 i^rye* 
6., I desire to know how much gun-powder at 36cts., 27ct8., and 24ct8. 
a pound, will compose a mixture worth SOcts. a pound 7 

Ans. ^Ibs, at 36cto., and Slbs. each at 27ct». <f* 24cta. 
7. What quantities of sug'ar, at Sets., lOcts., and 14ct8. a pound,'wiIl 
compose a mixture worth iScts. a pound 7 

Ans, 2tb8, atS4' lOcfo., and Bibs, at 14 cents. 

21M>* As the quantities found by the rule, only express the bblatioms 
of each kind, it is evident, that a% compound of the same mean price 
would be formed by taking 2 times, 3 timesy one ha{fy ont4Mrd, (fc. of 
each quantity so found. Hence, 

When the quantity of one simple is given, 

RiTLB. FiTBt, find the rklativb quantitt by the foregoing 
rule, then say, as the difference standing against that simplei 

WHOSB QUANTITT IS OIVBN : is tO THAT QUANTITY : : 80 is 

each of the other diffbrencbs, or relative quantities : to the 
RE^uiRBD quantities of each. 

1. A merchant has 91bs. of tea at 14s. a pound, which he would mix 
with other teas at Ss., 9s., and 13s. a pound, so that the mixture may be 
worth lis. a pound; what quantities of each must he take 1 

C ?• in^Q — 9 } Ibs.lbs. C5:15at Qs.} 

*ls-<iS*"T-l Q_i_9~K >Then 3 : 9 : : <2 : 6fd 9s.} Aits. 
(i4b. 3 =3*3 C5:15atl3».3 

2. A merchant would mix wines at 6s., 8s., and lis. per gaUoxL with 
49 ffaUons at 16s. per gallon, so that the mixture may be worth 1^. pev 
gaflon ; how mucn of each must he take 7 Ans. 7 gallons. 

3. A grocer has sugar worth Tcts., 9cts., and 12ct8. a pound, which he 
woula mix with 201b6. at 14cts., that the mixture may be worth lOcts. a 
pound; what quantities of each must he take 1 

Ans. 26hlbs. at lets., Id^lbs. at 9cts., and 6%lbs. ai \2cts, 

4. How much tea at 6s. 6d., 7s. 6d., and 9s. •&. pound, must be taken to 
nux with 361bs. at 12s. a pound, that the mixture may be worth 8b. a 
pound 1 Atis. imhs. at %s., 2mbs. at Is. 6e/., and 722fo. at 6». Qd. 

5. How much water of no value, must be mixed with 63 gallons of 
brandy at $1.30 per gallon, that the mixture may be worth $1.08 per ' 

gallon 7 Ans. 12| gallons. 

6. How much brass at 28cts., and pewter at 21ct6. a pound, must I melt 
wiUi 501bB. of copper at 32cts. a pound, so that the mixture may be worth 
24cts. a pound ? * Ans 50i6«. at 28cto., and T^tbs. at 2\cts. 

7. An innkeeper would, with 72 bushels of his best grain, at SOcts. a bush- 
el, mix other grain at 64cts., at 48cts., and at 32ct8. a bushel; what quanti- 
ties of each must he take, that the mixture may be worth 66cts. a bushel 1 

34 bushels each »t Hets. s»d 48eto., and 73 husi^ at SSets. 
L 316 bushels each at 64.... and 48c(«., and 73 ^usheU «| 32etf, 
) ISbush. at 64, T9b%sh. at 48, and Sibush. at 33cto. 

Ans. < 96 at 64, 94 at 48, and 96. at dSkts. 

I 54 bushels each at 64 and 48ete., and T^insh. at 2Scts. 
'388 , ,..«, al 64 and 48«e0., and 73....... at^SUU. 

T^ bushels of each sort. 

* Which stands against the price whose <v^tiBxsaV\:9 >&^CQk« 

10* 



UO AEI ' HUUm C, 

a AiBerelitiiihAs6U)f.ofteaai9B.aiMNiiid,aiidfllbt. «tl4B^ vfaich 
hevoaldiniaiwithBOiiieat8in*ndKMiieail3B.; how much of thew two 
butmuitheUke.UiBitlieiiiijitareinajbewocth lis. apooBdl 

U 10 obvious, thai we Jtntjbnd ihi mean rote of the •inuplea lehm 
qfoanUHu are gi^eru and than proceed as before. iliic 152m. qfeadk. 

9. How much gda of 15 and 17 caraU fine^ mini be mixied wnh ioa 
of 18L and ISol of 22 carata fine, that the compound may be lOcarate 
Ifaie 1 AnM. 2o2, ttftatk. 

10. How much wine at BOcta. and at BTftcta. per gallon, miui be mixed 
with 8 gallons at 75cts, and 12 nllona at 90cti. a gallon, that the mix* 
«ure may be worth 82icts. a gafion 1 

Am. 52 gailoM at 80ct«., ondTQ gaUoM at 671 

321 • When the quantUy qfthe compound is given. 

Rule. Ab the sum of the kelativb QuaiiTiTiss, found by the 
FOKBooiRo BULK : is to the quiDtity bbquibbd : : bo is each 
QUANTITY so FOUND : to the BB<iuiBBD quantities of bach. 

1. A merchant has tobcu:co at lOcta., at 12cts., and at 14ct8. a poond 
of which he would sell A lOOlbs. at IScts. a pound ; how much ol 
each kind must he take ] 

We find the relatire quantities to be Sbs. at lOets., 3lbs. at 19cts. and 4Ita. at 
l«cts.: tbei«mofwtaklii«3-|-3-|-4=:10tts. 

lbs. ibf, cVbe. : ^Olba, at I0ct», -^ 

Hence, 10 : 100 : : ? 3tt». : 302&e. at I2cts. ( Anf. 

(Albe, : 40^5r. of 16cto. ^ 

2. A grocer has currants at 6d., 12dL, 18d. and 22d. a pound ; the poor- 
oat ^-ill not sell, and the best are too dear; be therefore conclucMs tc> 
make a mixture of ICOlbs^ and so much of each sort as to sell the mixture 
at 16d. a pound ; how much of each must be take? 

Ans. S6(6#. ai Sc/.. IVbt. at \2d^ '2ilU. at ISd^ and 4826s. at 22d. 

3. A retailor has by him four sorts ol tea, \-iz., at £&, Ge., 6s. and da. e 
pouiMi ; out of these he is ordered to make up a chest, containing 169faB., 
so as to be ^-t>nh 7s. a pouud : what quantiiy of each must hetUDC 1 

4. A merchant would form a compound <m 72 gallons of wine, of some 
M t .75, tl.2S, tl.5a and tl.6.:i a pdk>n, so as to seU it at t1.-37i; vfait 
quantities of each must he take ) 

Ans, S ^o/tow si • .7% 16 at 91.25. 40 at $1.50, and 9 ai tI.G2i 
&. A silvenmith has sil%-er of 11 ice fine, and of Tec line, and has or- 
ders to make upa oiece of work, reiquirinr Salba. of 93<s. fine ; how mocL 
of each must he take. Ar.s. '2l}hf. AaiAlyvt, Sgrs. of 11 tor. jlnp ; and 
IVbs. 7or. 6p»cf. I6grt, cf 7or. Ifrrf^. 

6. Suppose dlb& of pure cvla immcrwd in a \^e»sel iuD of waier to ex- 
pel Xba. of m-ater. 9ibs. orpune siivvr u> expel 6Um^ and ^bs. of a wasf 
made up of gvJd and silrer, to ex^I 4!'t«. ; mjuired the ouaBtkieB si 
gold ana silver in said mass ? Ans, o£<V. i^pvrt gsid, amd SOs-. i^sUeer. 

7. Hence is Kdved the onriou? qucflion ococesning King HieroV 
crovn. — Hien^ kinf of SidUr, cadere^i a crcvn to be made containing 
CSoB. of pure gydd : c-m suipe^ting the vscMkn^cn bad debased it bj sub- 
Stitcti&s' part silver tbervin. be recaaunexMeo the detekzikm of the firand 
td the faisxtf Archimedes, wfac puning at iziiti- a Teasel of water found it 
raaaed the flnad. or thai ittetf ocneuiand S.2245 cabar inchec ci metal, and 
bfeTisf- dasocverfd that the cubic inch cf cvdd xnor« cmk^allT w«ifirhed 
1 li.'d& -ODSkoea, and that of saiver ban SlSI^ ousooea he trend ^ caknlatiac 
whiA x»>* '*' ^14 Ms/ ail's f^aAd hftd been chaxipvid : and i:^ aiv desized 
•v?* ■'oeBSi. ' ' 

A%t t% 1^M»;. rfyurt f»i fi^" tr^3l>Sr? cfsHzTr 



FOflRlON. Ill 

VBDBOBBTWA& QUSSTIOink 

WlMtii atattMl alligatioo medial 1 tiionilel WhatlailUfft* 

dBmwMtamtBi Whoi the wiee of tiie mixmra, and tiio price aftlMMTttral iiiD> 
kmrdoyiiNimidtlierelathreqawititiwofBACKl Wlm llM quan- 




<— *iUiliita^vcB,howdoyon<tedUi>ottway WlMBtlwqaaBUty oTtlN' 
iwiliiwai jg frrca, kmr do yon Had the qiftntity of iaoh «uin»i T 



Position is a rale, that by falsi or bupposid nuuu 
bers, taken at pleasure, discovers the trvb one required. 

It is of two kinds, singlb and double. 

snrauB fosztzoh. 

SS8« Singlb position is that which makes use of but 
ONB supposed number. 

^%^^ RuLB.'f' Take ant convenient number, and proceed 
with it as though it were the true one ; then sav, as the bbsvlt 
is to the tf iTBN SUM : : 80 is the supposed number : to the num" 
her required, 

L. A person beinff^ asked how old he was, answered, << if to my age yon 
add i of it, and I of it, the sum will be 44 ;'* required his ago 7 

Suppose his age was 18 years ; then 

t of it, would be 6 

J of it, 9 

— Given Sam. 8ap*d. Number. Number Req*d. 
Then, as the ebsult 33 : 44 : : 18 : 24, Ana. 

Bbttsr Axaltticallt. } of bis age and i of bis age = | of bis age ; this added 

to his age by the queedon is equal to 44 ; that is, |^ « ^= y ) =:: 44. Hence 

^ -~- U == S4 years, Ana. 

2. A school-master, being asked how many scholars he had, replied, 
"if I of the number I have be multiplied by 7, and ^ of this product be 
divided by 3, the quotient will be 20 ;*' what number of scholars had he ? 

An«. 30. 

The Mme tokalfticaO^. It Uie quotient by dividing by 3 is £0, the dividend is 3 X 

20 es 00; this by the question, is equal to 5 of the product of 1 of the numbers 

mnUipliedbyT; consequently, 60 4-^ = 84 = the productof 2 of the number x 

hyT; and 64 -i- 7 s 13= I of the number. Hence 19 4- 1 =s 30, d«ii«. 

* duestions that belong to this rule are such, that the number sought is multi- 
plied or divided by some Known number ; or is increased or diminished by iu^' 
a certain number of times. Consequently the resultti will be pmportional to the 
siq^wsitions ; and hence the reason of the rule is obvious-: 

fiesult Result Nos. ftom which each result is obtained. 



Thus, , 12 1 36 

3« 



/ IS X 3 : 36 X 3 
\ad ) t/ : »« 
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112 JlBITDICBTZC. 

3. A vessel has 3 pipes t the first can fill it in ft an hour, the second in 

1 of an hour, and the third in 4 of an hoar; in what tixne will aU three 
mi it together ? iliK.fAoiir. 

BwMMuignt. It is obvkNM, that tbefint will fill 3 ial hoar, that the seeoBdwiD 
fill 3 in one hour, and that the third will fiU 4 in one hoar ; Coneeqnentty iDtfane 
wiU fiU 9-1- 3 4- 4 = 9 in 1 hoar; hencethejwiUaUfiUlhi i of anfao«r,^«M. 

4. A §rentleman distributed 78 cents among* a number of poor pet^ 
consisting of men, women, and children ; to each man he ^ve o cents, 
to each woman 4, and to each child 2 ; aow there being' twice as many 
women as men, and thrice as many children as women, it is required 
to find the number of each 7 Ans. 3 meriy 6 women, and 18 ehudreru 

6. A, B & C, talking of their a^es, B said his a^e was once and a lialf 
the age uf A, B said his was twice, and one tenth the age of both, and 
that the snm of their ages was 98 ; what was the age of each 7 

Ans. A'a 12, B^a 18, and C'9 63. 

6. There is a cistern with 3 unequal pipes ; if the lai^est pipe be opm- 
ed it will be einpt^ in 1 hour ; if the second be opened it will be empty in 

2 hours ; if the tmrd be opened it will be empty m 3 hours : required thf 
time it will take to empty if all run together ? Ans. 32.JL mintUes. 

7. A, B, C and D spent 35s. at a reckoning, and, being* a little dipped, 
they agreed that A should pay S, B &, C i, and D i : "what must eachpay 
in such proDortion? Ana. A 13«. 4c{., B 16^., C 6«. 8., anduSs. 

8. Peter arinks a barrel of beer in 24 days, Charles when he g^oes shoot 
it, does it in 16 days ; now if they shoula both drink together, in ^irbai 
time would they finish it 7 Ans. 9d. lAh, 24fi. 

9. A gentleman bought a chaise, horse and hameaa for 9600 ; the 
horse cost k more than the harness, and the chaise i more thai tiie hone ; 
what was the price of each 7 

Ans. chaise $212.765H> horse 9150.574;|, 
harness 8127.659ff. 

10. A wolf says he can cat a sheep in 60 uiinutcs, a bear says he can eat 
it in half the time, a lion says he can cat it as quick as both ; in whii 
time can all three eat it together 7 . Ans. 10 minvtei. 

11. A gentleman divided his fortune among his sons, to A he gavel9 
as often as to B 95, and to C but $3 as often as to B $7, yet CTs portion 
i^ame to Si 059 ; what was the whole estate 7 Ans. 9*^79.80- 

DOXTBIiE POSZTZON 

%%ft • Is ^^^^ which makes use of two supposed numheis. 

%%0« Rule* I. Take ant two convenient numbers, and 
proceed with bach as though it was the true one required. 

II. Place the results or errours against their positions or 
supposed numbers ; and if any errour oe too orbat, maik-it 
with + ; but if too small with — . 

III. Multiply them crosswise ; that is, the Jirst position by the 
last errour, and the last position by the first errour. 

IV. Then if the errours are alike, divide the diffbrbncb oJ 

* The rule is founded on this supposition, that the first errour is to the seccHidas 
the diiference between the true and first supposed number, is to the difieience be* 
tw*^ - ->nd second supposed number. Where this is not the case, therefoiei 

^ ~^ to the qncsticm cannot be foond by this role. 



DOVBia POIITION* lit 

theproiuets by the DiFnnmoB of the erreun; but If the er- 

nmn are unlisx» divide the tnu of the produet$ bj the evil 

of lA« errours. 

1. fi Mked C how much his horse cott ; C repUad, thai If ht ami Mm 
3 tiineB aa much as he did and 15 doOajra more^ ho would ftaiid HUn iti 
9900; what was the.price of the bone 1 

Ist. Suppose he cost too 2. SiqipoaehecostM 

Slimes 3 

As much = 270^ 288 

And 815 more 15 



Is 8285 too little by 816. 8303 too mw,h \iy tPi 

81 
+ 3 



wygr 15 



15 1440 270 ix MB 

3 270 







18) 1710(96, An«, 8)00 

^Better analytkaUy. 1i is obvious, thai, taUnr the au^sti^i lMi;k 
wards, 300 — 15 -^ 3 wfll give the cost oC the hoRse. 300— I»s288, 
axkd 286 -7- 3 =:95^ ilfv^} ^i* b^ore. 

2. A aiidB have the same income; Asaves i of his,butB,by spendiiig 
f75 per amium more than A, at the end of 8 years finds himsw 8100 bi 
debt ; what is their income, and what does each spend yearij 7 

An«./Ae»rtiic«>meit8500$ AmruUt&tLoindBdBm 
The same by analyna. On an average, U is evident, thai B tkik in 
debt 121 dolkuv evory year; by the questioiL therefore, it is plain thai 
i of their income + 875 is equal to | of it -f- 812| ; consequsntlyf I oi 

theirincomeiseqnalto875— 12i(8Q2ft.) Hence their income is 8 tlm« 
i02i = 9600, Anewer, at btfore. 

3. A man was hired for 50 days on these conditions, thai §or ev< 
be worked, he should receive 8 .75, and, for every day he was 
^ould forfeit 8 .25 ; at the expiration cf the time, he received 
how many days did iie work, andhowmany was he idle? 

ArtM, he toarked 40 daya^ and wa» idle 10. 
JBy analyeU. Had he worked the whole time, his wages would evi- 
dently have been 8 .75 X 50 = 837 JO, which is 810 more ttian he did re- 
ceive ; but every da^ he was idle lessened his wages 875 -f- 826 =: 81 ; 
consequently he was idle 10 days, Answer , as htfore, 

4. AYnan had two silver cups of unequal weight, having one cover to 
both, which weighs 5oz. ; now if the cover is put on the less cup it wHl be 
double the wei^t of the greater, and if put on the greater, it will be 
three times as neavy as the less ; required the wei^t of each 1 

Atvs, 3oz.le88—a7id 4oz. greater. 

6. There is a fish whose head is 9 inches long, his tail as lonr as his 

head and half his foody, and his body as long asnis head and taU both; 

what is its whole length 7 Ans. ^feeU 

6. A person being asked, in the afternoon, what o'clock it was, answer- 
ed, that tiie time past from noon was equal to -^ of the time to midnight ; 

required the time 1 Ana 36m. jmat one. 

7. A dt B, settling accounts found, that if £fi were added to I of A'e 
hill, and the same sum taken from I of B's, the sum would be { '-^ 



rgmainderg and thai the Mim and mtminikir added together mide 
j[^72 poiinda ; what wob each man's bill ? 

Ans. A*s £41 89^ and Bs £66 YU. 

8. When fine tlieinarriafe knot was tied ^ 

Between my wife and me, 
My mgfi did her*! as ftr exceed, 

Af three times three does three ; 
But after ten and half ten years, 

We man and wife l&ad been, 
Her age came up as near to mine 

As eisht is to sixteen. 
Now, IVro, sltili'd in nambers, say, 
What were our ages on the wedding day ? An$. 45 Jc 15. 

TnaoarrirAL Uvbstions. What is position 1 ainide poaitioii 1 the 

rule 7 — — double position 1 the rule 1 What is the better way of woridig 

'liirmions that belong to this rule I 



FS&IHUTATXON 

▲IVD 

OOMBZlVATIOlVa 

S{2T« Pbrmutation is finding how many different tM^s 
tho ordor of things may bo varied or changed. 

1. Four pcrMixiri ticrrcrd to board together ao long aa they could ait in 
diflV'rt'iit iHwitimi at tlio t:iMr at dinner ; pray, how long did they tarryl 

if thrrr had been two percions, a & A, they could sit in (1 X 2 ^) 8 positkHi 
a h and * • ; had there bet'n tiirkk, they couM sit in (1 X S X 3 =) 6 poeitioM; 
^r b<^nnlng with each onv, we shall have two j^^ttisiu sacs time ; ttinB,aic, 
« r * : * 4 c, A c a ; and e^b^cbm, In liice manner, if tbefe be Foum, the dtfbr 
ont positions will be I X '2 X 3 X 4 = M. Ans. 94 imffs, 

St!l8« Honce, to Ihul the number of different changes or permutatioBB 
A w'iiiih nnv numbt'r ul differout things are ci^ble, 

RvLK. Multiply together all the terms of the natural series of 
numbers. fn>m 1 up to the given number, and the last product 
will bt> the answer. 

tA. ChrL-it i'hurv*h in IWton has 8 bells; how many clmngva ini|T^ 

imx^ on ttuMU } Afif. 44JUitt. 

X Hv«w ni;uiv vnruitioiut will tho nine digits admit of 1 An», 362B601 

4. How ninny ohaiu:t\» or variatiozw uiay be made of the 26 kttetscf 

the alpl>»tHt ? Jins. 62(Vl4?4On3323M393G000a 

^!t9* CoMBiXATio?t is finding how often a less nmnbtf of 
thin^iis can be chivsen from a greater. 



W^ havv sera: that any 3 ihiupik a. h^ c. all didferent ftoM each other, admh off 
vvtaikMM \ bat if the ihtnais are all alike, as a. «« a. thea the 6 ▼vriatloaa wil kr 

ledueed 10 I. which may be ripn^wd ihiw, - ^^^ = 1* <Af*iB, if hat tm 

thisiis out of three are altke. as is. a. c : then the tf variattoiv arfll be iad»c e d a 

9 V 3 
these 3« «•••, t Aik* m^m. which ma) be expressed thns. "^ * ^ 3L Ani sasa 

99l>» HeBC^"* 'l\> jind the coxbinatioscs of anj srivcn nomber of 
■ hktg^. dll ditf^rent frcm «:ifac^ oiY^c, t:&ki&^ sx^ ^jweniiUDbcr at a tizsf 



DVODECIMAtS. 115 

RvLB I. Multijdy together the natural series^ 1, 2» S, &c. up 
to the number to be taken at a time. 

n., Take a series of as many terms, decreasing by 1, from the 
number, out of which the choice is to be made, and find their 
continued product. 

in. Divide this last product by the former, and the quotient 
will be the answer. 

1. How many combinations may be made of 7 letters out of 12 1 

JX SX 3X4X5X6X7 (the number to be taken at a time) = 5040. 
12X11X10X9X8X7X6 (same number fh>m 13) = 3901680. 

Tben 5040)3991680(793, J9ng. 

2. A general was asked by his kiiig' what reward be should confer ou 
him for nis services ; the general oufy required a penny for every file, of 
10 men in a file, which ho could make out of a company of w men : 
what did it amount to 1 Ana. £2383602^1 Is, U^^^d. 

3. A butcher agreed with a flEurmer for a dozen of sheep, at 92 a nead, 
which were to be picked out of 2 dozen ; but being* Tons* in choosing, the 
farmer told him that if he would i^ive hhn a cent tor every dinerent 
dozen which might be chosen out of the 'two dozen, he should have the 
whole, which was'^^recd to : pray what did the sheep cost him 7 

Arts, 927041.66. 

Tbsorktxcal QiJBBTzoNS. What is permutation 1 What the bulb ? What Ik 
combination 1 — the rule ? 



DVODBCmAXS. 

331* Duodecimals,'" that is, twelfth parts, are chiefly 
used in measuring surfaces and solids. 

333* In duodecimals, a foot is divid^ into twelve equal parts, call- 
ed inches or primes^ marked thus, ; a^i each of these again into 
TWKLVB other equal parts, called stconda^ C'). In like manner, each 
second is divid^ into twelve equal parts, called thirds, (''^ ; each third 
3^80, into twelve equal parts, called fourths, il'") ; and so on. 

In this way of dividing a foot, it is plain, that 

1' inch or prime, is ------- A of a foot. 

1" second IS ^ of T^ ...-.- yf,- 

1/// 4.w;,.ji :« I ^^ 1 «<^ 1 ^ _^l__ 






••• •• ••••••* 



V'thirdis^of jVof jV tf2i 

r^fourthis Jjof Jjof T^of ^ - - ^j^ 

238* IHiodecimals are added and subtracted the same bb 
compound numbers, 12 09 a less denomination making 1 of a 
obeatsr, as in the following 

TABLE. 

12"" fourths make 1'" third. 

12'" thirds „ 1" second. 

12" seconds „ 1 inch or prime. 

12 inches or primes 1 foot. 

384* The marks, ' " '" &c., are called the indices. 
« Derived from the X«atin OHoiwim^ which s^voUtoi tnci've. 
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MULTIPUCATION OF DUODECIMALS. 
S3ft« IN SUPERFICIES the lbnoth fmdtiplied by the 

BSBADTH ginet the mPBBFIOlAL CONTBNTB. 

1. How many square feet in a board 16ft. 9^111. long, and lit S'in. wide? 
15 9/ I 9^iiicliM or primesxS'ss-j^X j^ = 1^ (» ^"; ^"« 

I & J 3* 9". We set down D* .and reserve the 3 to cany ...^ 15ft X 5' 
^ V X 1% ^^ ft ^'^'* "^ ^ ^® '**^ *® CAnyi c^ves TS'ss 6 

S & ^' iteindbea. We set down the r, and earry tbe 6ft. to the left. 
15 9^ Then, mnliliilying bgr the 1ft., and adding the two pirodaetB to- 
gether, we cioUin SSft. S' 9", Jinnoer. 

22 3' 9" 

Hence we see, (ahd lbt it be nsMEHBinKn,) that 

380* 'l^ product of any two denominatioii8 will always be 
of THAT dJanomination denoted by the sum of theib imdiobs. 

2. How many cubic feet hi a block 13a. 9^ long, 11 a ICK wideband 9ft. 
7'thick1 \ 

NOTE. UwiB geMnQjr ha fMiadnostconTeBteBtfto BoltipljrnBflT Iqr the 
fttt of the mnMp lief , then by the ImAcs, and soon. 



Length, . 
Breadth. 



13 
11 



9' 
IC 



ITiickness, 



161 
11 


3' 


6" 




162 
9 


7' 


fir/ 




1464 
94 


4' 

i(y 


6" 
11" 


6#/ 



Aiiswer, 1659 ^ 6" C"; 



3S0^- InsoLnMitheuBHOTB 
multiplied by the iiebai>th, and 
that pfodoct by the THioKHSsSy 
gives the solid comtbhts. 

Prom these examples we derive 
the following 

S3Y* RvuB. Write down 
the denominations as conqpound 
numbers, and in muhiplyiiijr; bs- 
MBMBBB, to make the pro&ct of 
any two denominations to bb of 
THAT denomination denoted by 

the SUM OF THEIB INDICBB. 



EXAMPIiES IN DUODECIMALS. 

1. How many square feet in a board 17fi. V long, 1ft. & wide 1 

Ana. 2m, 1(K 11". 

2. How many solid feet in a stick of timber 121t KX long, m. V wide, 
and 1ft. 9' thick 1 AnaTS^. 6? 8" 6"'. 

3. How many feet in a k>ad 6ft. 7' long, 3ft. 6^ high, and 3ft. B' wide 'I 

^ • An8,QS^,iy 9f 4f^, 

4. How much wood in a load lift. 4in; lon^fift. 9in. wide, and 3ft. lUn. 
highl - -An*. 226ft. 2* 10*. 

6. How many solid feet in a Uock 15ft. & long, 1ft. & wide, and 1ft. 4' 
thick 7 Am, 29ft, V V A"', 

6. What is the product (^ 371ft. 2' e'' multiplied by 181ft. r 9"7 

Ana, 67242^. l(K 1" 4'" 6"". 

7. How many cords, dbc, in a pile 176ft. in length, 3ft. 9^ wide,'and 4fi< 
3'hi^1 iltw.21Clim. 

9. What is the price of a marble slah^ whose length is 5ft 7', and 1ft. 10^, 
at Si per foot 1 Atis. tld^ 

9. There is a house with three tiers of windows, 3 in atier, the h^gfat 
of the first tier is 7ft. 1(K, of the second 6ft. 9^, of the third 6ft. 4', and the 
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breadih of each u ^iU Il's vshai will the flrlaxixiff come to at 14d. per foot? 

Ans. £13 lis. lOid. 
10. If a house measorei within the walls 52it. 8^ in length, anddOft. 6^ in 
hreadth, and the roof be of a true pitch, or the rafters | of the l»readtb 
of the building', what will the roofing come to, at 10s. 6d. per square'? 

Ans. £12 tZ8,ind. 

TBSpBBTXOAXi QnZSSTXONS. 

What are duodecimals ? In what are they cbiefly ased 1 .In duodeciaials, how 
IS a foot divided ? How are dttodeciisalB added or subtracted 1 What are tbe 
madd tfaat diatkiguiflfa the denominations, called ? How do you find superficial 
contants? —— > solid contents 1 What is the auLB for duodbcucals t 



nnroiLUTXoN, 

OR THB 

RAisnro or POWERS. 

JKS8* Inyolution is multiplying any number into itself « 
certain oomber of times. 
239« '^i^ PRODUCTS obtained are called powers. 

JB40* 1^^^ NUMBER ITSELF is Called the ROOT or first 
power. 

!S41« I^ ^^6 ROOT or first power be multiplied into itself, 
the product is called the square or second power; if the 
square be multiplied by the first power, the product is called the 
CUBE or third power, &c. 

Thilkfl^ of the number 5, 

6 is the root, or 1st power. 
5x5= 25 is the square, or 2d power =5-, 

5 X 6 X 6 = 125 is the cube, or 3d power =i 5'. 

5X5X5X5=: 625 is the biquadrate, or 4th power = 54. 

24%« '^^^ little figure denoting the power is called the- 

INDEX or EXPONENT. 

EXAMPLES. 

1. What is the square or 2d power of 7 ? Aiis. 49. 

2. What- is the square of 9 f the cube of 91 the 4th power , 

of 97 Ans.^l, 729, 6561. 

3. What is the square of 30 1 Ans. 900. 

4. « « « " of 4007 Am. 160000. 

5. " " " " of 80007 -4«s. 64000000. 

6. What is the cube of 17 of 27 of 37 of 47 of 

67 of 7 7 iln«. 1, 8, 27, 64, 216, 343. 

7. What is the square of 1 7 37 47 17 

Ans. i, A, a, U- 
!2.43« ^^ is evident, that a fraction is involved by irwolving 
the numerator and denohinator. (Art. 121.) 

11 
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& Whttistlieiqiiaieoffil tlwcabel — - the 4th Domr? 

•Asi#. -^ ^1 fgg> 
9l Whal is the iqnarc^ cobe^ uid 4tli pofwcr cf S7 

Ans. JIB,XB^AM6. 

10. What is the tqnara, cabe, and 4th pofwcr of 1.67 

itM. 2J2B, 3^B| & &0e25. 

11. What k the 6th power of 2*7 

244* A mixed BiDiiber ia belt ittfolved AyjKrvf reiscM t^ 
ro «n iMPBOpm wnACTiom. 34 = 3, uid the Oth power of 1 k 



12. Involve 24 to the Gth power. Ans. *}|||^ = IS^Hfl- 

13. Involve 2*, that k to say, mvoive 2 to the Gth oovver. AmM 

14. Involve 3'ri _ 4«t — 6*1 — ^ 7^7 — — 8^*? 
lOM 9'M 18"! 12"? 

Atu. to luft, 106993206379072. 

15. Whatutheaquareof991 .dfv.SSTB. 

Thepowersofthe 9 dibits, finom the lat power to the Gth^maybe sent 
in the following 

TABLE. 



SquifM |orMpowiii|l| 4| 9| 16 1 »| 86 1 40 j gT] M 



Roott - |orlitpow6w|l| 8|8| 4| g| Oj 7| 8] • 



Oqbe» - lor 3d powera 1 1 1 8| SfT | 64 | Mi | 9M | 343 | ai9| 7» 



BiquadrateBl or4ihpowere 1 1 1 16 | 81 | 886 | 885 1 1896 | MOl | 4096 | iS561 
Bttraoltda | orSthpowew | H 38 | 843 j 1094 | 3185 j 7776 1 1680? j 38768 j 5BM> 



SVOKUTXON, 

OR THE 

BZniACTION or ROOTS. 

ft^&m Evolution is finding the boot of any given powet 
or number. 

246 • "^he root we have seen, is that number, which being 
multiplied into itself continually, will produce the given power. 

24 7 • '^^6 8QUABB Root of any^ven number is a number, 
which being multiplied into itself, will produce that number; 

And the ovBB ROOT, is a number which being cubed, or invol?e^ 
to the Sd power, will produce the dame given number. 

The square root of 144 ia 12, because 12* == 144. 
lliectt(e roof of 512 is 8^ because... 8' = 512,&c. 

248* 1*^ character y/ placed before any nQiiiher» ex- 
presses the square root of that numbei^ 

Thus ^ 25 expreans the square root of !%. 
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949« '^^ same character is made to express any other 
rooty by placing the index of the root above it. 

Thus ^ 27 expresses the cube root of 27. 

And ^ 625 expresses ^w 4th root of 626^ &c 

MOm It appears from the preceding table of powers, that the tguare of 
any root can /ta«e tmt twice cu many figures as the root itself.* 

Hence we may always tell how many figures there will be in 
the SQUABB ROOT of any ntunber, by pointing it off from tmit's 
piace, into pbbiodb of two figures each, 

tt51« It also appears, that the cube of any root can have, at moat, but 
THBEB TIMES as many Jigurea as the root itself, t 

Hence we may ascertain how many figures there wiU be in the 

CUBE ROOT of any nvanbeT, by pointing it off from uniVsplace, 

into periods of thrbb fiourbs each. 

352* Although there is no number which will not produce a perfect 
power, yet there are numbers of which exact roots can never be obtain- 
ed.t NumberSf whose exact roots cannot be obtained, are called sued 
17UMBEBS, and those wlM)8e roots can be thus obtained, are called eatiok- 

Ah I7I7MBEB8. 

EZnULOTXON OF TBE SQVARS HOOT. 

953* '^^ bxtract thb square root is to find a number, 
which being multiplied into itself, will produce the given num- 
ber. 

Required the side of a square, that shall contain 625 square feet. 

The eonteats of a aqaare, as we bave seeiK (pace 49,) is foand by multiplying the 
lemgth of one side ikto itself. Hence, if we nave the contents of any square 
given, we may always find tbe side by extracting the BquA,EB eoot. 

Tbis is done l^ a soet of teial. 

* 1st. ^e most ascertain bow many figures tbere will be in tbe root. This we 
can do, by pointing off the number from units, into periods of two fiouesb each ; 
whicb, in tms case, beiag done, we find tbat the root will consist of two figures, 

a ten and a unit. 

OpBEATtON. ad. We seek for tbe first figure, tbat is, for tbe tins 

•• of the root, and it is plain, that we must extract it from 

fiBS (2 the left band period 6 {hundred). The greatest square 

* in 6 {hundred) we find, by trial, lo be 4 {hundredSy tbe 

~ foot of which is 3 {tens ■=■ 90,) we therefore set 1 {tuns) 

335 , in the root. The root, it will be recollected, is vne siae 

of a square. Let us, then, form a square, (A, Fig. I,) 
**>' *« each side of wUch shall be supposed 2 tens, = SOft., ei- 

pressed by tbe root now obtained. Tbe contents of this 
square is SO X 30 = 400 ft., now disposed of, and which, 
consequently, is to be deducted firom the whole number 
of feet, (035,) leaving 23Sft. This deduction is most 
readily made by subtracting the square 4 {hundred), or 
the square of 3, (the figure in the root afaready found,) 
firom the period 6 {hundred), and bringing down the next 
poiod by the ^e of the remainder. maJdng 835 as be- 
fore. 3d. The square A is now to be enlairged by tbe 
addition of the 325 remaining feet ; and, m older that 

* Eeeaase the sqhare of 9, the highest digit contains but tw» figoici. 
t Eecanse tbe cube of 9, contains but TEEEE figuns. 
% By tbe help of decimals, however, we caa avwtoxtansitjb tornvft^^CtA W 




lao 



itmlkganmnf 



liiMMr«/n«,itli0vidflaC,theaMiiioaantke 

ow, if the W feet be 4iTide4bgrtIie IcM* of tteta«ai4M,^ + » 

= 40,; the quoUeu wiU he tbe hremdU of tide aew addition of 325 feel to tbeiides 
c i< end 4 c of Ute aquere A. 

Bui oar root already fooad, 2 teae, ie the taagtb of Mwaide of the figure A ; we 
'hcrefore take douki* this toot, s 4 ten for a Dimoa. 



OPKEATioji— comavKD. 
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•15)225 
225 



Pif. n. 
soft. 
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J9 
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90 
90 




201 
100 




400 
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h 






^Mt 




!kt 



The diTiaor, 4, (Cnw,) is in reality 40, and we lie 
to seek Imw many times 40 is eontained in 925, or, 
which is tlie same tiling, we may seek how 
many times 4 (tens,) is coatained in 22 (tens,) reject- 
ing the right hand figure of the dividend, beeanse we 
have r^iected tlie cipher in the divisor. We find 
oar quotient, tA*t t#, the breadth of tlie addition, ts 
be 5 feet ; bat if Wc k>ok at Fig. IL we shaU pe^ 
ceive that tUs addition of 5 feet to the t»0 stia 
does not complete the aquare ; for there is stiO 
wanting, in the comer D, a small square, each sMe 
c of which is equal to this last quotient, 5 ; we moat, 
therefore, add this quotient, 5, to the divisor, 4fl; 
that is, place it to tlie right hand of the 4 (teiif.) 
making it 45 ; and then the whole divisor, 45, mul- 
1^ tiplied by the quotient, 5, vvill give the contents of 
^ fi's ^^ whole addition arouiid the sides of the figure A, 
jq^ ^ which, in this case, being 225 feet, the same as our 
dividend, we have no remainder, and the work is 
done. Consequently Fig. II. represents a square, 
one side of which is 95 feet, the answer. 



If we would prove the operation, we may do it by adding t(^^ther the several 
parts of the figure, thus : 



The square A contains 400 feet 
The figure B 100 

C 100 

D 25 



Or, by involution, thus: 
25 X 25 = 025, as before. 



Whole Fig. II. 



625, Proof.' 



254. r<Vom the example and illufitration now given, we derive the 

lolluwing 

RULE 

FOR EXTRACTING THE SQUARE ROOT. 

I. Point off the given number, from miit's place, into pe- 
riods of two FIOURB8 each. 

II. Find the greatest square number in the lefl hand pehod, 
place its root in the quotient ; subtract the square number from 
the letl hand period, and to the remainder bring down the next 
period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, (rejecting 
tho right hand figures,) and place the result in the quotient, 
and also at the right hand of the divisor ; multiply the divisor 
thus augmented, by the last quotient figure, and subtract the 
product from the dividend ; to the remainder bring down the 
next period, and proceed as before. 

NOTJI* Af •^»^ <~i>w of figtties, whether tnta^^^ or dedmaUt is detttnined by 
CMr mt iiaM ot unitS) w> n«« unsx «9nivs^\Ki}i!^ ax unit's place to 
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point off Mixed decinuds mwt, tiieraforej be pointed off b§tk ways ftom nnitf, 
aad If there be a defideaey in any period of deelmali, It anut be rapplled by ft 
cipber. 

1. What is the square root of 207936 1 

267d3&(466, Aasi 
16 

. 426 

906) 5436 
6436 

2, What 18 the square root of 22071204 ? Ana. 4698. 
^. What ]»tiie squara root of 94249.7 

^4^^(307, Am. 
9 



607) 4249 
4249 

4. What is the square root of 10342656 1 Ana. 3216t 

5. What is the square root of 36372961 7 Ans. 6031 . 

6. What is the square root of 234.09 7 Ana, 16.3. 

7. What is the square root of .00003169 7 Am. .00563. 

8. What is the square root of 964.5192360241 7 Ana. 31.06671. 

9. What is the square root of 160 7 

i6(K12.64+, An^. 
1 
255* Here, as there was a remainder, — 

after having* brought down -all the 22) 60 . 

figures, we continu^ the operation to 44 

decimaus, hy annexing two ciphers^ each 

tifnef/br a new period. In this way, the 246)1600 

root may be carried to any degree ofex" 1476 

fi£tneaa requited. 



2524) 12400 
10096 



10. What is the square root of 7 7 of 107 

Ana, 2.646751-f & 3.162277^, 
U. What is the square root of .00032754 7 Ans, .0181094-. 

12. What is the square root of ^7 

'356* We have seen, (Art. 243,) that a fraction is involved by involving 
the numerator and denominatojr. Hence, it is evident that the aoor of a 
fraction may be obtained by extracting the root qfthe vumeratob and of 
the DBKOMiNATOB. Ana, to the abovCf $. 

13. What is the square root of ||7 Ana, ^. 

14. What is the square root of ^^ 7 Ana, ^, 
16. What is the square root of 2i 7 2i = » and y'l = | =U, Ana. 

Or, 24 = 2.26, 4* \/2.26 = 1.5, aa before. 
257* When the numerator and denominator are not exact ^powers 
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the fraction maj be reduced to a ilecimel, and tbt lyprosiiiiale rooi 
found as above. 

16. WhatisUiesqiiarenxiior|1 Ant. 3944X119 



What if iBTohition 1 Wliat are powen 1 ihelatpowerl tb^iU 

power 1 the 3d power 1 l¥liat to the iadei, or eqpoaent f How li a ftae* 

tion tnroiwed 1 a oiixed nombar 1 What ia erolutton t What hi a root^ 

— the «fiMr« rM< 1 -^ the eabe root? What doee the character ^, or aa 

IhTerted r, ezpreai T How ia the nine character made to expreai aayother rootf 
CM" bow Biaay 0furee at moat, eaa theaquare i^ any root cooaiat t Why 1 Bow. 
thcDf caa we teUoow many fignrea there will be in the gfumrg r—t of any naaitarf 
Of how many flfurea can the eabe of any root conriat T How, then, can the wsmr 
berofdgureaintliecate nxitof anyanmberbeaacertaiBed? Can the exact root of 

aJI nu^ien be found 1 What are aord nombera 1 rational nambaa? — — 

Wiiat ta it to extract the aquare root ? In tlie operation, why do we double dtt 
root lor a diiiaor 1 Why do we, in divldfa^^i ntject the ri^t hand flgore ai dw 
dividend 1 Why do we place the quotient i^nze to the right hand of the diTiaor? 

EXAMPLES FOR PRACTICE. 

1. If 1369 fruit trees be planted in a square orchard, liow many mint 
be in a row each way ? Ant. 37. 

2. If a square field contain 202ff square rods, how many rods will it 
measure on each side 7 Ant. 4fi. 

3. There is an armjr of 4096 men ; how many mof^ be placed in rank 
and file to form them into a square 1 An». 6C 

4. There is a circle, whose arect^ or superficial contents, is 6626 feet; 
what will be the length of one side of an equal square 1 

-\/5625 = 76, Am, 

5. A man has two fields, one containing 40 acres, and the other 50 ; B 
offers him, in cxchaitfc, a square field containing the same number of 
acres ; how many rocb must each side of this field measure ? 

Ana, 120 rmk 

6. Suppose I hare an eliptical fish pond, containing' 9A. 2R. 15 pole% 
and would have a square one of the same superficies, what will be the 
length of each side ? An*. 2 1 5^484918 yards. 

7. llicyt) is a souare field, which measures 20 rods on each aide ; whal 
will be the side of u square, which contains 4 times as much? 

\/2d'x^0 X 4 = 40 rod*, Am. 

8. If the side of a square be 3 feet, what will be the side of one 3 times 

us large ? 9 times as large7 25 times as large 1 36 timet 

OS large 1 Ana. to laat, l^feet. 

9. it is required to lay out 338 rods of land in the form of a uarallelo* 
gram, so that it sluill be twice as mauy rods in length as it is in breadth % 

If the deld be divideil in the middle, it will form t«a efmml aqoares ; henee338 -r 

, 3sie»,thcn\/]«)=:13rod8,tAa««da; and 13 X S = 96 roda, tjke Im^^O. 

10. 1 ^vuld set out at equal distances 1444 apple trees, so that my or- 
ckuurd may be 4 times as long as it is wide ; how many rows of trees 
Tttust 1 have, and how many trees in each row i 

Ane. 19 roie^ and 76 treea in each rem. 

11. There is an oblong piece of land, containing 192 square rods,o^ 
which the breadth is | as much as the length ; required its length and 

i» ftom the Itnfth, it will ten asqnare. of which the lei^ih oaext 
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2j 

of Um 



^ideiievMdtothewMUlortheofeio^: koMeAei . 

tbaa tlttt of tlw oMimk; in— 1 9 s s 144, ttid 4/144= IS, Oe 
U= ie,tbeleifik. ^ 

^ 12. SumxNBe 450 znen be drawn vp in oblong^ battle^ so that the namber 
^ ^^S^ ^^^ ^^™** ^ ™^7 •• in fl0 ; required the Bomber in rank aai 
^*^f^^ AnM.eamdTh. 

13. There is a parallelogram, containing 2744 eqoare rod% the breadth 
of which ie i ae mnchae the length; reqoired ite tiim^^t^irm^ 

AitB. 66 hu 49 

14. There is a circle whoee diameter ie 3 inches; what is the diameter 
of one 4 timeB as large 1 

[ft 8« '^^ AmxAs of circles aib in propoilioii to the mivabxb 

^nee^tf^ d iasMCer of aay einie be civca, to find ibe fiamecer of ^ 
jy etc, tUMs SB laige, 

RuLB. Multiply the -square of the diameter bj the oitbh 
BATio ; and the sqoare root of the product will be the answer. 
Applying the rule, v^3x 3x4=6, Arts, to the abate. 

I 16. If the diameter <^ a circle Iml5 feet, what will be the diameter of one 

.4 times as large '\ 9 times as large 7 16 times as large 7 

25 timesas large? Ans. to lavt, 25 feet. 

16. If the dia^oeter of a circle be 12 feet, what will be the diameter of 
oneiaslarge? iins. 6 feeL 

17. There are two circular ponds in a gentleman's pleasure ground ; 
the diameter of the leas is 4S feet, and iJae greater is 3 times as large; 
What is its diameter 7 iins. 83.12p|-. 

^9* 18. A carpenter has a large wooden square ; one part of it is 4 
feet and the other pari 3 ; what length of cord will reach from one end 
CDthe other? 

C 

DEPimnOK 1. A figure baving tkru 
ndet, is called a TaiAii«i.B. 

S. If cue of the comas of a triangle be a 
tfmmre corner^ as at B, it is called a aiooT 

ASOLSD TELUfOLC. 

In any right angled triangle the tfumrt of 
tke Imtgest side^ or htpotbmuss, is. equal te 
the BUM OP THS ■QUASBs of tju t»0 otier 
sids» ; coitteqaently the DirrsRCNCB or thk 
aquAKSB of the hypotenuse and bithbr of 
the other sideB is the square of the remaining 

_^_ aide. Hence, 

A Base. >. 

RULB 1^ The SQUARB ROOT of the SUM OV THB SQUARES of 

the two shortest sides, is the length of the htpotenusb. 

RuLB 2, The square root of the diffbrbnob of thb 
SQUARES of the htpotenusb and either of the other sides, is 
the length of the rbmaihino side. 

Applying the rule to example 18, \/4* -j- 8^ = 6 feet, Ana. 

19. If the two legs, that is, the two shortest sides, of a triangle be 12 
inches each, what is the length of the hypotenuse ? 

Ana. 16.97 -f-* But the carpenters use 17 for their STtcore rule. 

20. The wall of a town is 25 feet hi^h, and is surrounded by a moat of 
30 feet in breadth ; I desire to know the length of a ladder that will reach 
from the outside of the moat to the top of tne wall. Ana, 39.05 fetl. 
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finns, oT wtuch tbe root wUI ccnnl, 
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OPERATION. 
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each >lile of which shaJI be cupnMcd i 
feet, upreaBsd by the mot now obainH. 






C !0 


D 




Wnft.nnifnttfflhr 



50 = WOO ■olid r^l, wbicb an now dk- 
poHit or, and whlcb, cauequenUr, an H 
be deducted from the whole aiuabs <f 
fMt, I3§». SOOO hiei tttcn ftos UH 
leavei S8M fteu Tbla dadnctloBli MS 
readUr perttaoed by anktraeliiit tk> cMi 
namber,8,octbeGUbeorS, (tlwic*IBi< 
llM toot iJieadT founU '>^><° »» V^W 
IS {tboiuaDd) and bi^lulas town At 
mn pertDd hf the ride oTtba iMiaiitK 
maklBf Seu, aa befOn. 

tod. The cable pUe,AD, tawnrwbi 
ealaried b; the addiltoD eT MM aaU M 
asd in order topreeerre the tnMetaima 
ibr pile, ifae addliloa auM be ntadeoaeac 
biJf of 1U Mtm, that la, M a ^tm, « 
1, aode. Now, tf the»M aaUdfbeibt 
diTkded b* the atoare eoBtcDB fiT ibw 
3 eqaat eUe^ that la, bv 3 tUaea, (10 X « 
a 4M) = law, the ODotteat will be «■ 
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af ne iMtj and mumply tlifl product 
: oi, whicii ia the mat. Id eflecl, and la 

X 300 = 1900, far the dtriKi, u be^R. 



35^3 



OPERATION-CoHTiB 


OBD. 




13824(24 


Root. 








Divimr, 1200)5824 Ditidtnd. 


the, mteknM of the ftddiUDn mad* 
eac)iori]Klliree>ldn,rt,ft,i. And' 
1300=4800, ii ibe loua reel CDDUl 






4800 




in U>»e Bddmona; km, If »e h»l 


B60 




Pl(. 11, w« itaaU petcelve ttau tbii 
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cube; for ihere we deSeienclee tn U 
eoiatnn,i,.n. Now Ibe Inw" •/ ' 




fuf fusltnil figure I4J ; llleli conlenU, 

mulliplyiDB Ibe Btuue of Ihe lul quolT- 
eni agure,!4'| = 18, by ihe lennhof aU 
Ibe deficleueiH} Uia^ t#, by 3 umeG tbo 

by the ibnner qootienl figure 9 (leDL) 3 
tfiiHi (ai<iiB)iaO(ieiuJ =GO;or, wbleh 
i> lbs nme, In eO^- uDd more canyeoi- 
,„ tut la pmctlce, wenay multlirtylbeqiio- 
■" lient tkait 3 (niu) by 30, Ibus, S x 30 
-^ 60, u before, then 00 X 10= ^^ ron- 
t«nii of Ibe Ihiee deficlencia ■, n, >. 



LooUw at Flf. UI^ we pereelTetl 

Ibe lut Mock! meet. Thl« deficlenc 
ibiide ofHhlclilaeqniitto 




rk. IT. Amn IW lOawllekuau 
aUUMkaor ■■ (ooi «eh woaUailB, 



I'ifl 



wbM laU iDflUtor, ul Iba mot, H, 



TtonowBU ba oUaiDad kr td 




26 8* Prom the foregoing example nnd illustntion we h*n 
'he following 



roE ■m^oTisa thb ovbi boot. 
I. PoiRT on the given nmubm, from unit'e ^»c«, into 

PBBIOM OV TBILBB Ft«DBKi Wch. 

II. Find the ^eateat cube in the left haad period, uid put 
its BOOT in the quotient, " 

III. StiBTBAcT the root thu« found ^m the said period, and to 
the rem&mder bring down the next period, and call the mod 
which it makes the DiTiDsno. , 

IV. Multiply the square of the quotient bjr 800, and call it 
the DiTiaoB. 

V. SiBK how often the divisor may be had in the dividend, 
and place the result in the quotient ; multiply the dtviaor by thJB 
quotient figure, and write the product under the dividend. 

VI. Multiply the square of this quotient figure by the former 
pietJBB, or viouREH, of the root, and this product by 90, and 
place the product under the lost ; under U.L write the cnbe of 
the last quotient fiffore, and coll their sum the anBTKAHUD. 

VII. SuBTBAOT the subtrahend trom the dividend, and proceed 
as before. 



ea-tb enMraliend, uid conUnniiig ibe apenttoD. 



;Belgl>erlmh«roWi 
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EXAMPLES. 

K What is the cube root of 1740992427 7 

I74()99i42t(1203,iin9. 

1« X 300 = 300 ) lii Dividend. 

600 ' 
2«X1X30 = I20 

2»= 8 . 

728 Subtrahend. 



12» X 300 = 43200 ) 12992 Dividend. 

120* X 300 =: 4320000 ) 12992427 Dividend. 

12960000 

3« X 120 X 30 = 32400 

3«= 27 



12992427 



2. What is the cube root of 9411927 Ans, 9d. 

3. What ie the cube root of 21024676 7 Am. 276. 

4. Wliat is the cube root of 1392156106928543 7 Ana. 240607. 

5. What is the cube root of 12;977S75 7 Ana. 2.36. 

6. What ia the cube root of 36166.027676 7 Ans. 33.0&4- 

7. What is the cube root of .001906624 7 Ans, .154. 

8. What is the cube root of .000729 7 Ans, .09. 

9. What u the cube root of ^7 Ans, § 
NOTB. For principles, see Arts. 256 and 257. 



10. Whatis^thecuberootofm? Ana,* 

of Mil Ans,^ 

12. What is the cube root of ^1 Ans, .126+ 



11. What is the cube root 

12. What is the cube root 

o U V 

13. What is the cube root of ^^7 Ana, ,068+ 

TBSOABTZOAXi QtFBflTIOlfS. 

Whatisaenbel WbatistheBoorofacubel What is it to eztiaot the cube 
oBOtl Why is the square oftheqnotirat multiplied by 3001 Why, in fiadinf the 
subtrahend, do we innlti{dy the souare of the last quotient figure by 30 times thefor- 
mer figure or flcmres of the root 1 Why do w'e enbe the quotient flgurel Bow 
■mi^ We prove me operation ? 

EXAMPLES FOR PRACTICE. 

1. How many solid feet are there in a cubical box, one side of which 
measures 2 feet7 ila». S/tef. 

2. How many cubic feet in one 8 times as large 7 and what would be 
Ienffthofonesule7 Ans. Bi, and cne aide would be Afsei. 



3 

^de. 



3. What is the side of a CttMcalpile, equal to one 676 feet hmffi^foel 
ide, and 96 feet hiffh7 Ana. ^SBfeet. 
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4. There is a cubical box, meaauring 1 foot each way ; what is tbe side 
ofaboxStimeeaalargel 27times1 64time8? 

Ana, 2, % and ^ feet. 

204* He«ce, it appears, that the sides of cubes are as the 
cube roots of their solid contents, and consequently, their cojt- 
TBNTs are as the cubbs of their sidbs. The same is also true of 
the SIMILAR SIDBS, or of the diambtbbs of all solid figures of 

SIMILAR VORMS.'*' 

m 

5. There ia a cubical box, one side of which is 6 feet; what would be the 

aide of one containixig^ 27 times as much 1 64 times as much 1 

126 times as much ? An*. 1^ 20, oiMi 2& 

6. If a ball, weighing' 4 pounds, be 3 inches in diameter, what will be 
ihe diameter of a hall of the same metaJ; weighing 32 pomids ? 

4 : 32 : : 3^ : 216, and (/216s=6tn. Ang, 

7. If a ball, 6 inches in diameter, weigh 32 pounds, what will be the 
weight of a ball 3 inches in diameter 7 Am, 4Ae. 

8. If a cube of silver, whose side is 4 inches, be w;orth •126i, what will 
be the side of one worth 4 times as much 7 An». 6.349m.4' 

9. If a'fflobe of silver, of 3 inches diameter, be worth #100^ what will 
be the value of another globe 1 foot in diameter 7 Ana, 164001 

10. There are two glows; one of them is 1 foot in diameter, and the 
other 30 feet : how many of the smaller globes will it take to make one of 
thelarfi:er7 jlns. 2700a 

11. There is a cubical vessel, whose side is 2 fiset ; I demand the ode of 
a vessel which shall contain 3 times as much. Ans, 34|cii. 

12. If the diameter of the sun be 112 times that of the earth, how many 
Sflobes like the earth would it take, to make one as large as the sun 1 

Ans, 1«)^2& 

13. If the planet satum is4000 times larger than the earth, and theeartli 
Is 7900 miles in diameter, what is the diameter of satum 7 

Ana, 79000 fR«2aC 

14. If the British national debt be 13 hundred millions of pounds sterling, 
what would be the diameter of a globe of gold of equal value, allowing a 
cubic inch of the metal to be worth £63 j5. 8d. 7 t 

Ans. 360.199944492 <fid^. 






AIUTHinXSTICAl PROGIUBSSZON. 

%85« Arithmetical progression is any rank or series of 
numbers, more than two, increasing or decreasing by a cdfiir 
stafnt difference. 

%66« I^ ^^6 numbers increase, they are said to form as 
\scBNDiN6 series ; but if they decrease, they form a descend- 

rNG SBRIESi 

Thus \ ^' ^' '^> ^* ^^* ^^> ^^' ^^ ^^ oBtending series. 

' \ 13, 11, 9, 7, 5, 3, &c. ... a deaetnding series. 

S67« '^he numbers which form the series are called tbr 

~~~~~ — — I I 

* How are the sides of cubes proportional 1 their contbntb % 

^ solidity of a globe divided by .5236 gives the cube ef the diameter- 
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TBRX8 of the series ; of which the Jirnt and hutt are called 
the SXTBBME8, and the other terms the mbaks. 

>308« There are fits thinos in arithmetical progressioUi 
Hiiy three of iniiich being giyen« the other two nyiy be found. 

Ist. The FIRST term. 

2nd. The last term. 

3d. The number of terms. 

4th. The common differbnce. 

dth. The SUM of all the tbrms. 

1. Bought lOyds. of cloth, givin? 3 cents for the iirat yard, 6 for the 
second, y fioar the third, and so on ; what did the last yard cost me 7 

The tommiBm difference^ S, being added to every tenn except 
let. term 3d. 3d. 4th. 5th. 6th. 7th. 8th. 9th. 10th. 

3^3s=5-^9=7-|-3=:9+S = ll-|-Ssl3+S=:15+esn4-S»19+3»21. 
the last, it is plain, the last jaid will be 9 X 3 s 18 cepts more than the/r«r. 
Therefore 3 4* 18 s 31 cents, Jitu. 

JBence, when thcjirat term, the common differences and tht nwrnbtft 
qfterm^ are giten, to find the last term^ 

%%9m Rule. Multiply the nmnber of terms lbss one, by 
the common difference, and to the product add the first term. 

2. A person travelling into the country, went 3 miles the first da^^ 6 
the second, and so on, lor 12 days ; how uur did be travel the last day 1 

Ana. 68 milet. 

3. A man had 8 sons, whose ages difiered alike, the youngest was 4 
years old, and the common difference 4 ; what was the age oi the eldest? 

Ana, 32 years. 

4. What will be the amount of tl for 50 years, at 6 per cent. 1 

270* It is plain, the yearly amounts, at simple interest, form an 
arithmetical progression, of which the principal is thc^r«< term, the last 
nmount the last term, the yearly interest the common difference, and the 
number of years 1 less than the number qf terms, Ans, $4. 

5. A gentleman boi^^ht lOOyds. of Osnaburgh, and by agreement was 
to-give what the last yard would come to, reckoning 2s. for the Arat, 5 
for the second, 8 for the third, and so on ; what did it cost him 7 

Ans,£li I9s. 

G. Boi^ht 10yds. of cloth in arithmetical progression, giving' for the 
first yard 3 center and for the last 21 ; what was the common di&rencc ? 

This beiiig the reverse of exaxxiple 1st, we proceed with it inversely ; 
thus, 21 — 3 = 18, and 18 -r 9 = 2, Ans. 

Hence, tohen the extremes and number of terms are giren, to find 

the common difference, 

^^ ^^ _ _ ■ 

271« Rule. Divide the difference of the extremes by the 
number of terms less one, and the quotient will be the answer. 

7. If the extremes be 7 and 315, and number of terms 78 ; what is thr 
<;ommon difference 1 Ans, 4. 

8. A man had 8 sons in arithmetical progression, the youngest was 4 
years old, and the eldest 32 ; what was tlic common diCference of their 
ages 1 . Ans, 4 years. 

9. If A puts out Si, a> simple* interest, for 50 years, and receives at the 
«nd of the time 13 ; what is the comnum difference, or rate per cent. 7 

12 



ISO ABITBXETIC. 

10. A man bouf hi lOyds. of cloth in arithmetical prognaaxm. siviM 
for the first yard 3 cents, and for the last 21 ; what was the average price 
per yard, and ^hat was the amount of the whole 7 

As tba price of each succeedUiig yard increases by a cmwcmu iUftraut, it k 
plain tliat the avermg* price will be as much U»» tlian the price of tbelastysra u 
It is greater^ ttaan the price of ibejirst ; oonseqaeatly one mOf the sum of Uie ><( 
and liut price will be the avtrmge priu. 



3 + 31 » S4ct8., 4t i of 34 = 19etk average price ; I 
CoasequenUy, IScts. X 10 s 190ctt., whole cost, | 



Ji%». 



Hence, when the extremes and number of terms are given, to find 

the sum qf ail the terms^ 

fl7flm Rvi'B- Multiply j^ the sum of the extremes by the 
number of terms, and the product will be the answer. 

1 1. If the extremes be 7 and 316, and the number of terms 78 ; what is 
the sum of the series 7 Ans, 12668- 

12. How many times does the hammer of a clock strike in 12 hours? 

Ans. 7B. 

13. What 18 the sum of the first 1000 numbers 7 Ans, 600500L 

14. The annual rent of a certain house is •7(^ payable at the ckseof 
each year ; what will this rent amount to in 20 years, allowing simple in- 
lerest at 6 per cent 7 ^^ ' 

It is evident that the lost vear's rent wiU be f78, without interest, the last but nu 
will be the amount of $70 for 1 year, the last but Hoo the amount of $70 for S yeuf, 
and Bo on, to the first, which will be the amount $70 fur 19 years s tlttill 
Therefore, Ans. $3196. ^ 

16. What is the amount of an annual pension of $96, remainingr unpaid, 
for 14 years, allowing simple interest, at 7 per cent. 7 Ans. $391lTo4! 

16. Ir 100 eggB were placed in a right line, exactly a yard asunder from 
one another, and the first a yard from a basket, what length of ground 
must that person go who gathers them up singly, returmng with them 
one by one to the basket 7 Ans, bm. IWOyds 



17. Bought a Quantity of cloth, paying 3 cents for the first yard, 6 for 
the second- and so ou, to the last, which cost me 21 cents ; how many 
yards did I buy? 

This is the reverse of example 5 ; therefore 21 — 3 = 18, 18 -«- 2 = 9 and 9 + 1 
:= 10, number of yards, Ana. * 

Hence, when the extremes and cominon difference are given 

to find the nunU)er ofterm^y ' 

%73« Rule. Divide the difference of the extremes by the 
common difference, and the quotient, increased by one, wiU be 
the answer. 

18. What is the sum of the series 1, 3, 5, 7, &c. to 1001 7 1001 -4- 1 -r^ 
-|- 1 = 601, number of terms. Ana. 25100L 

19. Required the sum of the series 1, IJ, 2, 2i, 3, 3i, &c., to the 60th 
term inclusive. Ans. 662i 

20. What b the sum of the descending series " • 
100, 99f, 99 J, 99J, 99^, 99 j, &c, down ^o 07 

1004- J -I- 1 = 901, number of terms. Ans. 43060. 

21. A person travelling from New-York to a certain place, went 3 mil« 
^he first day, 5 the second, and so on, till at last he went 58 miles in 1 day: 
V'^ clays did he travel ? ^^^^ [2. 
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What iB aritlmietkal progmwioB f What do the munberi fima, what they m- 
er««#e t WbjU, whea they dsertmse ? What are tbe oumben called, wliicJi form 
tbe-serieo ? Wliat are liie Jtrst and Utt teima called ? Wliat, Oie MlerwWMte 
t«niw ? Wben the fint term, common diflcj-ynre, and number of texsL are given, 
how do you find the Ust term 1 When the extremes, and number of tenos, ar<- 
Civen, how do you find the comnKm dillerenoe ? the turn 0/ all tke 



S74e 6>0 METRICAL PR00BBB8I05 is ZHJ 661168 of DUmben. 

continually uroftSAsmo 6y «coii#/im£ multiplier, or vmcwmhMVsio 
by a corutatU divisor. 

Thus. M* ^ ^> ^ ^^ '^^ ^ ''^ increariaf feometrfeal Mries. 
- ^ t ^ S, 1, ^, ^, itc u a deereaosf geometrical leriet. 

ST A* 1^® constant multiplier or divis&r is called the 

RATIO. 

2T8« Ii^ geometrical, as in arithmetical progression, then* 
are pits THiires, any three of which being given, the other two 
may be found. 

Ist. The VIR8T term. 

:2nd. The la«t term. 

3d. The numbbr of terms. 

4th. The ratio. 

dth. The sum ov all thr terms. 

1. A man bought 14 Tarda of cloih, and by agreement was to give 
vrhai the last yard would come to^ reckoxung 3 ccnta for the first yard, 6 
for the second, and so on, doubling the price to the last ; what did itcoet 
him? 3x2x2x2x2x2X2x2x2x2x2x5rx2x2 = 
(1246.76, Ans. 

Ben we see, that the last term is a product, of whteh the iatio is thirteen times 
a fkctor, that is, mm Ume lets than the number of term* The last term, then, is 
tlM 13th power of the rstto, mnltipUed by the JU^st Urn. 

Bat we may obtain the Idth power of the ratio, without producing all the iMermedi- 
aUpcwers; for 3* =2 X3 X 2 X 2 X 2= a2eontains the ratio 5 times as a fac- 
tor ; and if we multlpiy 33 by iUelft we shall evidentiy obtain a product of which 
the ratio is 5 + 5 s 10 times a factor, that is, we shall obtain the 10th power of the 
ratio (=1034) ; thoiif we multiply this 10th power by3' = 2x2x2 = 8, we 
ahall obtain the 10 -|- 3 = 13th power of the ratio = 8103. Hence 8193 X 3, the 
Ibst term, =a 84S76 last term, as before. Therefore, 

Wfien the first term, radios and nurnbex of tcnn»y care giteriy to find the 
' laatterm^ 

StY7« Rui*s I* Write down a few leading powers of the 
RATIO with their indices over them. 

n. Add together the most convenient indices, to make an in- 
dex LR88 BT ONS than the number of the term sought. 

III. Multiply together the powbrs belonging to those indices, 
and the product multiplied by lYie first term, will be the a* 

2. A boy agrees for 16 oranges, to pay only the price oiC^bibVMiii, 
. ing a ce^t for the &ret, 2 for uie secono, 4 for lYie \>ac^ %xAiit^* 

linff to the Jaat; bow much did the orang«8 cost YiVm. 1^ 
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l!n>icia lS345-f5«slO-f5= 15 

PowBRfl S, 4, 8, 16, 3S, X38 8 lOM, X Sis 38788 X 1, tlie fini turn, givea 
'^275d ccBtt, for Uie luK term s$337^dAM. w *^«rc 

3. Suppose one cent had been put out, at compound interest, in 1624. 
^^'hat u-ould it hare amounted to in 1828; allowing' it to donUe oDce iu 
12 veare ? Aru. 81310.72. 

4. A man plants 4 kemeU of com, which, at harvest, produce 32 ker- 
ueLs ; these he plants the second year ; now, supposing* the annual increaar 
'o continue 8 told, what would be the produce of the 19th year, alloving^ 
I OOU kernels to u pint 1 Ans. 1 125899906842i>24 bushek. 

5. A butcher buys 23 oxen, and by agreement was to give what the 
last ox would come to, at 3 farthings tor the first, 16 for the second, and 
90 on, in 5 fold ratio ; what will the oxen cost him 1 

Ana, X372529029e4619 2$ m 



6. Bought 4yds. of cloth, giving 2 cents for the first yard, 6 for the 
dt'cond, and so on, in 3 fold ratio ; what did the vdiole cost me ? 

2-1-6+ 13 + 64 = 30 cents. Ans.mcents. 

In a long series, the additioiMi in this way. would beeome tedious ; we wiU, there- 
fore, try for aome shorter method. Now, if all the tenns of the above senei, n 
epting the last^ be multiplied by the ratio, the product will be the series, 

Subtracting the former series, S-f 6-hl8,' 

We have, - - - - - - - - - -54 — 9; that is, 

he hXBT TBEM Ums tke nasT tbrx, which is evidently as many times the fomer 

S4 — - 
series (3 -f- 6 -1-18) as is expressed by the eatio less omb ; whence— j^ 

= 3G = sum of all the terms exc^tinr tke laet^ to which, if we add the last term, 
ive bliail have the wholb ahount. Thus, 20 4~ ^ ^ 80, as before. 

Ilcncc, when tke extremes^ and raiiOj are given, to find the sum <if 

the series J 

2T8« K,ULE. Divide the difference of the extremes \>y 
the RATIO LESS ONE, and the quotient increased by the oreatek 
TERM will be the answer. 

7. If the extremes be 4 and 274877906944, and the ratio 8» what is the 

whole amount of the series 7 

274877906944 - 4 ^ 274877906944 = 314146179364, Jba4 

8. What is the sum of the descending series 3, 1, i, |^ ^, &c extend- 
ed to infinity ? 

It is evident the last term must become 0, or indefinitely near to nothing ; conse- 
quently, the extremes are 3 and 0, and the ratio 3. .Au. 4j. 

9. What is the value of the infinite series 4, 1, i, ^, ^^^ &c.? Ans, 5j- 

10. What is the value of the infinite series ^, JL^^ rsW* ^*> ^' 
which is the same thing, the repeating decimal, .1 1 111 11, &c. 1 An*. |. 

11. What is the value of the infinite series ^, yj^, tAv» ^^-^ ^^ 
the decimal .3333333 continually repeated 1 Ans. i 

12. What is the value of ^, ^, ^^^^ &c. or of the r^)eating deci- 
mal .999999, &c. 7 A'ns.\ 

13. What is the value of the infinite series j^, ^^^^% Tidiaf » ^ ' 
of the repeating decimal .020202, Sucl Ans, X 

14. A man bought 12 stacks of wheat, and was to ^ve 2 cents far tbe 
H-^ - *he second, and so on, tripling the price to the last ; whit 
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The TWO BVLK8, however, of findiiig[ the last temif and the whoU 
itmountf may be conveniently presented in oice, thua : — 

When the Jirst ternij the rattOy and the number of terme are gtven^ 
'to find the sum or amount qf the eerieMf 

STO* RuLS. Raise the ratio to a power whose index i0 
equal tp tiie number of terms, from which subtract 1 ; divide the 
remainder by the ratio lsss onb, and the quotient multiplied 
by the first term, will be the answer. 

Applying the rule to the last example, 3^ ' = 531441 ; then ^^^^— .^ 

X 2 = 631440 = •5314.40, aa before. ^ 

15. A man, dying, left his estate to his 7 sons; to the yomigett, 
•1000, to the next, $1500, and ordered that each son should have a sum 
exceeding that of the next younger by the ratio H ; what was the whok 
CNtatel 

i^J X 1000= »82171J, ort^ X 1000 = •82171.87|, 
|—4 ^ 8' 1.5—1 [Ana. 



16. A gentleman, whose dauf^hter was married on new-year's day, gave 
her an English guinea, promising to double it on the mei day oi each 
month for one year; what did her portion amount to in iederal money? 

Ans. tlOllO. 

17. A gentleman bought a horse, and by agreement was to give a far- 
thing for the first nail, 3 for the second, and so on ; thdre were 4 shoes, 
and m each shoe 8 nails; what did the horse cost himl 

An8, £965,114,681,693 13«. id. 

18. A man agrees to serve a farmer 40 years without any other reward 
than 1 kernel of com for the first 3rear, 10 for the second, and so on in 10 
fold ratio, till the end of the time ; wluit will his wa^es amount to, allow- 
ing 1000 kernels to a pint, and supposing he sells his com at 50 cents a 
bushell 

^l^lTi X 1 = If 111, HI, 111, 111, Ul, 111, HI, 111, 111, 111, 111, 111, 

111 kernels. 
Ana. $8,680, 555, 555, 555, 555, 555, 555, 655, 556, 555, 666 .556-^46875 

19. The Indian who invented the game of chess, is said to have asked 
of his kmg, (who promised him any reward he should demand,) only one 
l^rain of wheat for the first point of the board, 2 for the second, and so on, 
in geomctricalprogression, ibr all the 64 points ; how much did it amount 
to, allowing TOODOOgrains to a bushel? Ans. 2,635,249,153,387 bushel-. 

Compound Interest by Progression. 

ftSOm ^6 b&ve seen, Art. 206, that compound interest is 
that which arises from adding the interest to the principal at the 
end of each year, and making use of the amount for a nbw 

PRINCIPAL. 

Hence it is obvious, that the several amounts^ arising from anjr sum 
at compound interest, form a geometrical series, of which the principal is 
the FiBST TERM ; number of years the number qf terms ; the amount qf' 
%\ or £1., &c., at the given rate per cent., is the ratio; and the lasf 
amount the last term 

1. What is the amount of B5 for 7 years at 6 per cent, compound intc 

12* 
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resil or, ifthefii«tt6rmofag«oiiietrkal8eriesbe6^tlMntuabaroftenn$ 
7, and the ratio 1.06, what is the laat term? 

1.06' = 1.60363, and 1.50363 X 5 ==:»7.51815, Ans, 

The powm of the amoonti of •!, at 5 tnd 6 per cent, may be taken fiom the 
uble, pege lOl. 

2. What ifl the amount of 9333.333 for 14 yefirB, at 6 per cent, compound 
intereirt? Aru, t7i0^^24- 

3. What is the compound intereit of 9990.999 for 19 veaxs, at 6 per 
centi Aju. MSa&Ma 

S81« "The several processes may be conveniently ahowD \xf 
the use of letters. For this purpose, let p represent the princi- 
pal, r the ratio or amount of 91, ^., for 1 year, t the time in 
years f and a the amount. 

ftSftm 1^0 or more letters jotfM^ tt^etker, imply that they 
are to be multiplied ; thus fr denotes that the prineiptU is to be 
multiplied bv the ratio, 

298« When one letter is placed abmie another, and a Hide 
to the right, it implies that the fisst is to be raised to a pomef 
denoted by the second. 

Thus r" impliesthat the rcrfu? is to be raised to a power denoted by the 
time. 

4. What is the amoimt of 9666.666 for 13 yean at 5 per cent, compoumi 
interest? 

RuLB. r< X p = a. 

Therefore, 1.05" x 666.666 = •1257.092 +, Ans, 

5. What is the amount of •556.565 for 15 years at 5 per cent, compound- 
interest? Arts, •115^9544. 

6. What principal, will, in 7 years, amount to •7.51815, at ^per cent, 
compound mterest ? Or, if the number of terms be 7, the ratio 1.06^ and 
the last term 7.51815, what is the first term ? 

This being the reverse of the last rule, we reverse the process ; that 'v.. 
we change 

r« X p = « into (the) Rulb. ^ = p. 

7.51815 ^- . •* 

7. What principal will, in 13 years, amount to •1257.09207624, at 5 per 
cent, compound interest 7 Ans. tl666.o66. 

8. What is the present worth of $895.44, due 10 years hence, discomit- 
ing* at the rate of 6 per cent, compound interest ? Ana. •500. 

9. At what rate per cent, will •& amount to •7.51815 in 7 years 7 Or, if 
<he first term be o, the last term •7.51815, and the number of terms 7. 
what is the ratio ? 

Rulb. - =r« 
p 

7;5W15 j_ 1 50363 == 7th power of the ratio ; whence if we extract the 7tl 

root, we shall have the ratio = 1.06. Ans. 6 per cent. 

O - look in the tabli for the power 1.50363, and at top we shall find tfae 

*' -uired. 

te per cect. will 9400 amount to •590.98 in 8 years ? 

Ans, ratio 1.06 =: 5 ]}cr cent 



11. In wbat time will 15 amount to 17.51815, «t 6 per cent compotm^ 
mterest? 

RvLB. r = rK 

9 

t:^!^ = 1.60963 = 1.06< ; hence if we divide 1 J0363 by 1.06, and that 

quotient by 1.06, and so on, as long as the dvision can be made, the num- 
ber of such divisions will be' the number qf years. in», 7 years. 

12. In what time will $400 amount to •8ii90.98, at 6 per cent compound 
interest? . Ans, ^ years. 

13. How long a time wUl it take •999.999 to amoimt to •2626.94747308^ 
at h- per cent, compound interest 7 Ans, 19 yeofrs. 

Annuities at Compound Interest, 

.« An ANNUITY is a sum payable at regular periods of one 
year each, either for a certain number of years, during the life 
of the pensioner, or forever. 

St8ft« Annuities, rents, &c., are said to be in aeebars, 
when not paid at the time they become due. 

%Sl9m ^® sum of all the annuities, rents, &c., remaining 
tinpaid, toother with the interest on each, for the time they 
have remamed due, is called the amount. 

1. What is the amount of an annual pension of $100, which has re- 
mained unpaid 4 years, allowing 5 per cent, compound interest 7 

The last year's penaiMi will be •100, without intereit ; the last bat one will be 
the smmtvt of •100 foi 1 year ; the last but two the amount (compound interest) 
of •100 for 2 years, and so <ni ; and the sum of these amounts will be the answer. 
We have then a atries of vmounta in geometrical progression, to find the sum of 
all the terms. 

If the first term be 106, the number of terms 4, and the ratio 1.05, what is the 
anm of the aeries 1 Bee Art 279. 

^ ' xllZi X 1^ = •^^l, Ans. 

Hence, when the annuity, the time, and rate per cent, are given, 

to find the amount, 

%^^^ Rule. Raise the ratio to a power denoted by the 
time, from which subtract 1 ; then divide ^e remainder by the 
ratio less one, and the quotient, multiplied by the annuity, 
will give the amount. 

The powers of the amounts, at 5 and 6 per cent, may be taken from the taiU, 
page 101. 

2. What is the amount of 9200 annuity, it being in arrears 14 years^ 
allowing' 6 per cent, compound interest 7 Ana, $4203. 

3. What is the amount of an annual rent of $150, forborne 7 years, 
allowing 6 per cent, compound interest? Ana. $1221.30- 

4. At 6 per cent., what will be the amount of an annual salary of $500, 

for 10 years 1 for 15 years 1 for 20 years? for 22 

years 7 Ans. to last, $21696.083i . 

2g(^^. If the annuity is paid in advance, or if it be pur- 
chased at the beginning of the first year, th^ sum which ou^ht 
to be paid for it is called the present wobth. 
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5. What IB the present worth of an annual pension of tlOO, tocon^uf 
4 years, allowing 6 per cent, compound interest 7 

The pretent worth is, evidently, a sain whkh. at 5 per cent, compoiind intoeA 
would, in 4 years, produce an mmBunt equal to the Mrn^unt of the annmitf in anean 
fhe tame time. 

By the last rule, we find the amount ^ 8431, and by directions, Art. 
287, we find the present worth = t3M.693-f-, Ana, 

Hence, to find the present worth qfan annuity^ 

2S9« Ri^i^B* First, find its amount in arrears for the whole 
time ; then this amount divided by the power of the ratio de- 
noted hy the time, will give the answer. 

6. What is the present worth of an annual salary of 8500, to continue 
1 years at compound interest 1 Ant, 3680.023-f- 

Operations in this rule being somewhat tedious, we subjoin the fol- 
lowing 

TABLE ; 

:4)iowing the present worth of #1, or £\ annuity, at 5 and 6 per cent, compoaiid 

interest, for any number of years under 34. 



Yeans. 


5 per cent. 


6 per cent. 


Years. 


5 per cent. 


6 per cent. 


1 


0.%:i38" 


0.94339 


18 


11.68958 


10.8276 


2 


1.85941 


1.83339 


19 


12.08532 


11.15811 


3 


2.72326 


2.67301 


20 


12.46221 


11.46992 


< 


3.54595 


3.4651 


21 


12.82115 - 


. 11.7640T 


5 


4.32948 


4.21236 


22 


13.163 


12.04158 


6 


5.07569 


4.91732 


23 


13.48807 


12.30338 


7 


5.7P637 


5.58238 


24 


13.79864 


12.55035 


8 


6.46321 


6.20979 


25 


14.09394 


12.78335 


9 


7.10782 


6.80169 


26 


14.37518 


13.00316 


10 


7.72173 


7.36008 


27^ 


14.64303 


13.21053 


11 


8.30641 


7.88687 


28 


14.89813 


13.40616 


12 


8.86325 


8.3B384 


29 


15.14107 


13.59072 


13 


9.39357 


8.R5268 


30 


15.37245 


13.76483 


14 


9.89864 


9.29498 


31 


15.59281 


13.92908 


16 


10.37966 


9.71225 


32 


15.80268 


14.08398 


16 


10.Rn77 


10.10589 


33- 


16.00255 


14.22917 


17 


H'.'?!'^7 


J 0.47726 


34 


16.1929 


14.36613 



It is obvious, that the present worrti of $2 annuity will be twice as much aa that 
<»t* $1 ; that the present worth of $3 will be 3 times as much ; and so on. 

Hciicc, to find, by the table, the present worth of any annuity, 

at 5 or 6 per cent., 

S90« Rule. Multiply the tabular nvmbbr by the given an- 
uuityt and the product will be the present worth. 

7. What i."=i tlie present worth of an annuity of $30 per annuin, to con 
iinue 7 years, at 6 per cent, coinpouud interest '? Ans. tl67.4716 

8. What ready money will purchase an annuity of $400, to continue 2i 
yoare at 5 per cent, compound interest 7 Ans. $49:i4.?84. 

9. At 5 per cent, compound interest, .w^hat is the present worth of aii 

annual pension of toO, to continue 8 years? 10 years? 12 

V* — 15 years ? 20 years ? 25 years 1 30 ycaru ' 

7 Ans. to last, $S09.G15 



PROORBSSION— ANinJITIES. 13? 

291* When annuities do not commence till a certain period 
of time has gone by, they are said to be in bsversion. 

10. What is the present worth of tlOO annuity to be continued 4 years, 
but not to commence till 2 years hence, allowing 6 per cent, compound 
interest. 

It is evident, the present worth will be a sam, which, in 3 years, at 5 per 
cent., woxild poduce an amount equal to the present vortA of the annuity, were it 
to commmee imwtediatdp. By the 1^ rule, we find the present worth of the annu- 
ls, to eemmenee immedtately^ to be $354,595, and by directions, Art. 287, we find 
the present worth of $354,595 for 2 years to be $a^.628-f-, jSns. 

Hence, to Jind the present worth of any annuity taken in bevebsion, 

at compound interest^ 

%9%m Ri^iiE. First, find the present worth, to commence im- 
mediately ; then this sum divided by the power of the ratio de- 
noted by the time in reversion, will give the answer. 

11. What is the present worth of a reversion of a lease of $30 per an- 
num, to continue 7 years, but not to commence till the end of 4 years, 

^allowing" 5 per cent, to the purchaser 7 

The present worth, to commence immediaUly^ we find to be $173.5911 ; then 
^j^^ = $148,814, Jina. 

H is pUdn that the same resuft may be obtained, by finding the present worth of 
the annuity to eommence immediately, and to continue to the end of the (tme, that 
is, 4 -f* 7 = 11 yeaim and then subtracting from this sum the present worth of the 
annuity, continuing for the tim a or bkvkrsion. 

S08« Hence, we may find the present worth.of 91 for thr 
TWO times by the table, and multiply their difference by th^i 
given annuity, and we shall have the present worth required. 

Thus, $1 for the whole time, 11 years = 8.30641 
For the time in reversion, 4 years = 3.54595 

Difierence, 4.76046 
Annuity 30 

$142.81380, Ans, 

12. There is a lease of a house at $40 per annum, which is yet in bein»- 
for 2 years, and the lessee is desirous to take a lease in reversion for o 
years, to becin when the old lease shall be expired, wtiat will be the 
present wortn of said lease in reversion, allowing 6 per cent, to the pur- 
chaser? Ana. $175.0563 

13. What ready money will purchase the reversion of a lease of $60, at 
3 per c/eaL^ to continue 20 years, but not to commence till the end of 4 '^ 
of 67 ofS? of 101 of 14 years? 

Ans, to last, $377.6556 

904« PvBOHAsiNo FREEHOLD ESTATES Is finding the pre- 
sent worth of annuities which continue forever. 

14. What is the worth of a freehold estate of $50 per annum, allowing 
to the purchaser 5 per cent. 1 

The worth of the estate is evidently a sum, of which the yearly iimaBST is 
equal to the yearly aaiiT. The jH^nc^al hultiplikd by the nUe ver cent, gives tnt; 
interest i ctmieqaently the <ia«cMi rnvtosD by the rate will give the principal. 

$60-r.06 = $1000, ilTw. 
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Hence, tojind the present worth of an annuity continuing forever , 

20 A* R'Vi'B- Divide the annuity by the rate per cent., and 

f he quotient will be the answer. 

15. If a freehold estate ut $75 yearly rent, be put on sale, what is it 
worth allowing the purchaser 6 per cent. 1 Ana. 11250. 

16. What is the present worth of tlOC^ 'annuity, to continue forever, al- 
fowixig' the purchaser 4 per cent.! 5 per cent? 6 percent ? 

— Tper cent / 8 per cent I 10 per cent 7 15 per cent^ 

Ans. to last, 9666.666s 

17. If a freehold estate of $50 per annum, to commence 4 years hence, 
id to be sold, what is its present worth, allowing' the purchaser 5 per 
«ent. 7 I ^ 

Its present worth is evidently a sum, which at 5 per coit, compound 
•nterest, would, in 4^eanf), produce an amount equal to the worth of tho 
. ••rttate if entered on immediately. 

— = ilOOO, the worth, if entered on immediately ; 

then j-^ = S8'>2.706, the present worth. . . , 

S98« The same result maV evidently be obtained by sub- 
tracting the present worth of the annuity for the time of rk- 
VBRsioN, from the worth of the estate, to commence immedi- 
ately. 

Thus, by the faft2«, the preient worth of f 1 for 4 years is 3.54505 X 50 =s 917< 
-3975, present worth of the annuity for the tmeqfrevtraim; then •1000— 177JBTJ 
= aB.7025. 

18. What is the present worth of a perpetual annuity of 0100 to com- 
mence 5 years hencf , allowing the purchaser 5 per cent, compound in- 

ifTCtit7 what if 8 years in reversion 7 10 years'? 14 

.years 7 Ana. to last, 81010.136 

19. What is an estate of ^240 per annum, worth, in ready money, to 
'Oiitinue forever, but not to commence till tho end of 3 years, at opcr 
» cnt. compound interest ? Ans. •3358.477i 

NOTE. The preceding examples have been confined to yearly payments ; if the 
payments arc made half yearly, we must take half the prineipai or anntuty, katj 
f/ie rate per cent., and twice the number of years. 

TBEORETXOAX. QUXWTZOirS. 

What Ih feometrical progrcKsion 1 What is the constant malUpller or divisor 
called ? When tiie firat term, ratio, and number of terms, are given, how do you 
find the la»t term ? When ttie extremes and ratio are given, how do you find the 
$um of all the terms 7 Wliun tlie Jirat tenn^ ratio, and nmmber «^f temu, arc 
given, how do you find the amoitnt op thb sbsibb 1 

What is compound interest 7 How does it appear that the eanounts, at compound 
interest, form a geometrical series 7 In compound interest, what would be ibe 

first term? number of terms 7 the rtOio 7 the last term 7 When 

the rate, time, and principal are given, how do you find the amount 7 How SMiy 
the several processes be conveniently shown ? When two or more letters are 
joined together^ what do they imply 1 When one letter is placed above ematker, 
and a little to the rights what does it imply ? When r, (, and p are given, how do 
you find a 7 When a, r, and t, aie given, how do you findp 7 When a, s, and f- 
afcgiven, how do you find r 7 When s, p, and r, are given, bow do you nnd 1 7 

What are annuitibs 1 When are they said to be In arreara 7 What is the 
amount 7 When the annuity, time, and rate per cent., are given, how do yoa flsd 
,h „, -, What is the present worth of an annuity 1 How do you find the 

*" ^ by the tablb ? What is meant by RsvaasioN ? How do 

isent worth of an annuity^ taken in reversion 7 How, by the ta- 
FI7KCHAS1NO vaBBHO!.!) iL«iKiiL%'\ BsNR ^Q ^Q>^ ^xA, ^bft QreseDi 

bold esute, or •« amnuity contiu-awg Jwrtxer** >i^M«ussft.>x 

• 7 
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llic principal of any sum will double 
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TBAEI. 

33i 

27? 

25 
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23.4496 
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15.7476 

14.2067 
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11.8957 

10.2448 

9.0065 

8.0432 

7.2725 
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OBcaoiroziOozoAx. pbobxaks. 



/iOT* "^BB GOLDEN NUMBER Is a period of 19 years, iit 
which, the changes of the moon fall on the same days of the 
month as before, though not at the -same time of the day, there 
being an anticipation of 1*. 27' 41" 32"'. 

To find the Golden Number^ or lAinar Cycle^ 

29S« ^vi^E. Add one to the given year; divide the sum 

by 19, and the remainder will be the golden nmnber.*" 

ExAMPUB 1. Required the Golden Number for the year 1830. 

1830 + 1 -r 19 = 96, and there remains 7, the Chlden Number rcq^. 
2. What iB the Golden Number for the year 1839 7 Ans. 16. 

3 for the year 1845 7 Ans. 3. 

4 for the year 18607 Ans. IF. 

5 , for the year 18767 Ans, 15. 

. A OB29BBAL BULB fOT Jlndiug the BPACT FOSEVBB. 

ft99m Divide tbie oentveiesI of the given year by 4 ; multi- 
ply the remainder bv 17, and to this product add the quotient mul- 
tiplied by 43 ; divide this sum plus 86 by 25, multiplying the 
GOLDEN number by 11, from which subtract the last quotient. 
and rejecting the thirties, the remainder will be the epaot. 

BxAKPLS 1. Required the epact for the year 1830. 
4)18 



-Rem. a iV. = 7 



Q,uot. 4 — 
43x 

^172 
34 

4-86 



2 
17 

34 



X 11 

77 
Lastq, 11— 



66A 
rc^ecUiigthe30*Bf 
webaTe6forthe 
SPACT reqnired, 

26)292(11 last quotient. 



2. What the epact for 1839 7 Ans. 15. 

3 1845 7 Ans, 22. 

4 18607 Ans, 7. 

5 1876 7 Ans. 4. 

6. 18807 Ans. 18. 

7 18887 Ans. 17. 

8 18997 Ans, 18. 



* If notbing remain it will be 10. 
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To find the iioozr's abm on any g^ven day, 

800« Rvi«B* To tlie given day of the months add the 
EPAOT and number of the month ; and rejecting the thirtie8» 
we have the Moon's aoe. 

N. B.^The BiUBbera to bt added, are— to Jan. 0, Fth. 2, March 1, April 3, May 
3, June 4, July 5, Aug. 6, SepL 8, Oct. 8, Nov. 10, Dec. 10. 

ExAMFLs. For December Slat, 1829. 
Given day 31 n Then rejecting the 90*8, we have 6 for the 



Kpact 26 / moon'a ase. 

\o.of " - -- » - - 



f the month 10 > For January 17th, 1830. 

— \ ...... November 30th, 1633. 

6€ / August 20th, 1835. 

February 2^ 1837. 

December 29th, 1840. 



OBAVXTZE8 OF BODIES. 

301* The gravities of bodies above the surface of the earth 
decrease as the squARS» of their distances in sbmi-9iame- 
TERS OF THE EARTH, from the carth's centre. 

1 . If a body wci^h 9001be. at the axxrfwce of the earth, what will it weisii 
2000 miles above the sur&ce^ estimating the earth's aemi-diamcter at AlSw 
miles 1 Fro m the cent re to the given height is li semi-diamteter ; there- 
fore 900 -1- 1.6 X 1.5 = iOOttw., Arts, 

2. If a body weigh 4001bs. at 2000 miles above the earth's sor&ce, 
what will it weigh at the 8ur£BU% 1 Ans, dWUbs. 

3. A certain body on the surface of the earth, weighs 18(Hb8. ; how high 
mnat it hecarned to weigh 201bs. 1 

-v/180 -r 20 = 3, - Arts. 3 semv-dtameterBfrom. the earth** centre. 

4. To what height must a body be raised to lose half its weight? 

1 : 3982.06* : : 2 : 31713603.6872, and v^31713603.6872 = 5631.48; 
then«B31.48 — 3982.06 = 1649.42 miles, Ans, 

5. At what distance from the earth would a ludloon be susfieuded be- 
tween the earth and moon ; the pnmortional quantity of matter in the 
earth being to that in the moon, as 41.24 to 1 ; and the distance of their 
centres 240000 -|- 3982,06 -f 1090 7 

30%* Rule. As the sum of the square roots of their qvan- 

TITIES OF MATTER is tO the DISTANCE OF THEIR CENTRES, SO is 

the square root of the quantity of matter in the earth, to the dis- 
fance from the earth's centre. 

Therefore, Ans, to the last, 208069.43 wdles. 

803* I* ^ ^^® DIAMETERS of two fflobes bc BquAL, and 
their densities different, the weight of a body on their 
surfaces will be as their densities. ^ 

II. If their densities be squAL, and diameters different, 

the weight will be as their diameters. 

III. If their diameters and densities be both diffrunt, 
the weight will be as their products. 

6. If a stone weigh ISOlbs. at the smface of the earth, what will it wei|gk 
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Hi the surface of the san 1 of Jupiter 1 of Saturn ? of the earth, and moon ^ 
their densities being 100, 78.5, 36, 392.& 464; and diameters 883217.58, 
89170.81, 79042.35, 7964.12, and 2180 miles, respectively, 

Ans, 4237.19Z6£.* at the sun, 330.61/69. ai Jupiter, 136.692&«. at Saturn, 
and 48.52/69. at the moon. 

7. If the attraction of the moon raise a tide on the earth 5 feet, what 
^Kdll be the height of a tide raised by the earth on the surface of the moon, 
under similar circumstances 1 

304* "^^^ attraction of one of those bodies on the other's 
surface, is directly as its quantity of matter, and inversely as 

its DIAMETBB. 

Therefore, Ans. to the above B6.iiS feet. 

SPECIFIC GRAVITIES. 

305 • ^^^ specific gravities of bodies, are as their dbnbities 

or WEIGHTS. 

Thus, if one body weighs twice as much as anotber of the same bulk, tt is said to 
contain twice tbe specific gravity. 

308* ^ ^^^7 immersed in a fluid, will sink, if it be heavier 
than its bulk of the fluid, and if it be suspended therein, it will 
lose so much of what it weighs in air, as its bulk of the fluid 
weighs. 

306 ^* ^^ finding the specific gravities of bodies, the 
HYDptosTATic BALANCEf is generally made use of, which diflers 
very little from a <;ommon balance that is nicely made ; only it 
has a hook at the bottom of each scale, on which small weifi^hts 
may be hung by horse hairs, so that a body suspended by the hair 
may be immersed in water, without wetting the scales. 

If tbe body thus suspended under the scale, at one end of tbe balance, be first coun- 
terpoised in tbe air by weights in the opposite scale, and then immersed in water, 
the eqoiHbrium will be immediately destroyed ; then, if as much weight be put into 
the s(»le to which the body is suspended, as will restore the equilibrium, (without 
altering the weights in the opposite scale,) that weight which restores the equilib*- 
rfum, will be equal to a quantity of wator as big as tbe immersed body ; and if the 
-weight of the body fan air be divided by what it losss in water, the quotient will 
Bbow how much it is lieavier than its bulk of water. 

800 ^* Common clear water, for common uses, is geneijUly 
made a standard for comparing bodies ; whose gravity may be 
represented by unity or 1 ; or, in case great accuracy is reqmred, 
by 1.000, where 3 ciphers are annexed, to give room to express 
tne ratios of other gravities in larger numbers. 

NOTE. A cubic foot of common water is found by experiment to weigh very 
nearly 1000 ounces Avoirdupois, orOS^ pounds. 

* Hence,' it appears, that a body on the earth of ISOlbs. weight, would weigh 
nearly two tons at the surfase of the sun. 

t Htbeostatics is the science of weighin|f fluids, or of weighing bodies in fluids. 
Hydraulics is the science of convejring fluids. 0:7* Words beginning with hfdrp 
er Ayirs, signify something pertaining to water , and those ending withmetsr, sig* 
nify measure. Htdkomktcr is, therefore, a measurer of water^ ot ^ca vos^xcssbssSX 
by which to meistire water. 

13 
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^ 80T« I^the weight of a ^lobe of any matter, in eonees, Ibe 
divided by the weight of ^ cubic ineh of that matter multiplied by 
»5296, the quotient will be the cube of the diameter iir ihchbs. 

f08« The following table gives the weight of a cubic foot, 
also of a cubic inch, of many kinds of matter, by which, ani 
the foregoing rule, are found the diameters of a camion ball of 
241bs. = 5.6 inches ; do. of 821b8. = 6.18 inches ; do. of 421b6. 
= 6.83 inches ; do. of 64 = 7.8 nearly ; do. of 100 = 9.04 inches. 
The diameter of a ball of fine gold that will weigh a ton = 1.510 
feet* 

TABLE OF SPECIFIC GRAVITIES. ' 





Oun. 


e. tn. 




O*. 


e. M. 


A cable foot of 


Av. 


0Z. ttO. 


A cubic foot of 


Av. 
2000 


0X. «v. 


Platina 


30179 11.672 


Brick 


1.1574 


Fine Gold 


19637 11.364 


Alabaster 


1875 


1.065 


Btandard (Sold 


18888 10.068 


Dry Ivory 
Brfmstone 


1885 


1.0561 


Guinea Gold 


17793 


10.3 


1800 


1.0il6 


Uoidore Gold 


17140 


0.910 


Alum 


1714 


.998 


QuicluilTer 


13600 


7.8703 


Ebony 


1117 


.6468 


Lead 


11335 


6.5538 


Human Blood 


1054 


.6190 


Pine Silver 


11087 


6.416 


Amber, Sea Water, , 
Cow's Milk \ 


1030 


.596 


Standard Silver 


10535 


6.096 


Ro0e Copper 


9000 


5.208 


Pure Water 


1000 


jaipi 


Copper 


8843 


5.117 


Red Wine 


993 


.574a 

.566^ 


Plate Brass 


8000 


4.63 


Oil of Amber 


978 


Steel 


7852 


4.544 


Proof Spirits, 


9SS 


.5353 


Cast Brass 


7850 


4.542 


Dry Oak 


do. 


do. 


Iron wrought 


7645 


4.424 


Olive Oil 


913 


.5389 


Block Tin 


7321 


4.236 


Loose Gunpowder 
Spirits of Turpentine 


872 


.504 


Cast iron 


7135 


4.13 


864 


.5 


Diamond 


3400 


1.968 


Alcohol or Pure Spirit 


850 


.4919 


Crystal Glass 
Wliite Marble 


3150 


1.823 


Elm and Ash 


800 


.463 


2707 


1.566 


Oil of Turpentine 


778 


.4468 


Rock Crystal 


2658 


1.538 


Dry Cfabtvee 


765 


.4487 


Green Glass 


2620 


1.516 


Ether 


732 


.4836 


Clear Glass 


2600 


1.5 


White Pine 


569 


.3208 


( Flint 


2582 


1.494 


Sassafras 


482 


.379 


««o- VoA,. 


2570 


1.487 


Cork 


S40 


.139 


2568 


1.486 


Common Air 


1.85 


.0007 


f Free 


2352 


1.361 


Inflammable Air 


0.13 


J0OOO7 



NOTE 1. The specific gravity of any body, thht of water being 1, may be readi^ 
fbund by pointing off 3 places from the right hand of the given weight. Thus, tlie 
specific gravity of standard gold is 18.888. 

2. All bodies expand with heat, and contract with cold ; consequently, their spe- 
cific gravities are not precisely the same in summer as in winter. 

309* How to discover the quantity of abultbration d 

METALS. 

8. Suppose the speciiic gravity of a body, compounded of gold uA 
silver, be 14 ; that of standard silver, Qoy the table,) is 10.535, and that of 
standard gold 18.8^, it is required to find the quantity of each meUlin 
the compound. 

"• . ■ ■ .^ , ■■■ . ■ . ■.■,»- 
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14 — 10.53S =: 3.465. the proportional bulk of ^Id in the compound ; 
and 18.888 — tl4 = 4.888, the proportional bulk of silver. Then, 18.888 
X 3.465 = 65.447, for the proportional weight of gold; and 10.535 X 
4.888= 51.495, for the proportional weis-ht of silver. 

L»tly, a« 65.447 + 5i.495 : \ «f;«j| : : 14 : : | l^^l ^.gJ^^V. 

Hence it will be easy to tell whether any suspected metal be g^Eiuine 
or alloyed.* 

310* How TO TRY SPIRITUOUS LIQUORS. A cublc inch of 

gfood brandy, rum, or other proof spirits, weighs 234 grains ; 

therefore, if a true inch cube of any metal weigh 234 grains less 

in spirits than in air, it shows that the spirits are proof. 

If the cube lose less of its aerial weii;ht in spirits, they are above proof; if it lose 
more they are under proof ; for the better the spirits are, the lighter they are, and 
the worse the heavier. 

9. The cubic inch of common glass weighs about. 1.36oz. Troy; do. of 

salt water .^427oz., do of brandy .48927oz. Suppose then, a seaman has 

, a gallon of brandy in a bottle, which weighs 4ilDe. Troy, and to conceal 

it, throws it ovcrlioard into salt water ; will it sink or s^'im, and by how 

much is it lieavier or lio^hter than its bulk of salt water? 

Alls, it will sink, Being 20Aloz. heavier than its bulk of salt water. 

Given the weiqh^ to he raised by a balloon to find Us dxametb&. 

Jill* RvLB. As the specific difference between pommon 
inflammable air, is to one cubic foot ; so is any weight to be 
raised, to the cubic feet contained ii^ the balloon. • 

Whence the diameter may be found by the note at the bottom of page 138. 

10. ^Aequired the diameter of a spherical balloon of sufficient capacity 
to ascend yniih 4 p>ersons weighing on an average IGOlbs each, and the 
balloon and a bag of sand weighing 601bs. Ans. 26.65 feet. 

Given the diameter of a batloon to find what weight it wiU raise, 

31S* Rule- As one cubic foot is to the specific difference 
between common and inflammable air ; so is the capacitt of the 
balloon to the weij^ht it will raise. 

1 1. Wh at weight wul abaUoon raise, whose diameter is 26.66 feet? 
26.6r>» X .5236= 9911.4-f., its capacity ; -therefore, Ans. lOOlbs. 

313* ^^6 magnitude of any body multiplied by its specific 
gravity, gives its absolute weight. 

12. What weight of lead will cover a house, the area of the roof being 
6000 feet, and the thickness of the lead -1^ of a foot? Ans, 35390^. \0oz, 

314» ^he weight of any body divided by its specific gra^ 
vity gives its m aonitudb. 

13. What is the iriagnitu«ie of i'.ioz. of clear glass 1 Ans. 8.64 cubic in. 
316* '^^'^ weight divided by the ma^itude of any body. 

^ves its specific gravity. 

14. A piece of marble, containing 8 cubic feet, weighs 1853ilbe. ; what 
is its specific gravity ? Ans. 3707oz. 

^ To find thequanUty qf pressure against a sluiob or bank which 
pens water. 

310* Rule. Multiply the area of the sluice, by the depth 

* The question concerning king Hiero*8 ciown^may >m ^tw^fioXV] XXsAvcoftMAN 
»Dd j)erb«!|i9 tUs was the way ia vlii«h Mr. ThompMMavrotketL VxV& iSOftro^t^ ^Obsm^- 
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of the centre of mvity nr feet,* and this prodact again by 02|» 
and it will give tne pouiiDa required. 

15. What is the preoBure agunst a sluice or flume, 30 feet long, 5 fieei 
viide, and 4 feet deep ? iln»7l87502&». 



TBE 7AZ& or BOBZS8. 

317* The velocitiest of palling bodies, are as the squaaks of the 
TIMES in which they fall ; or, which is the same thing', 

The distance fallen through in feet, is al'wats equal 
to the square of the time in fourths of a second. 

1. A bullet being dropped from the top of a building, was found to 
reach the ground in 1$ seconds ; required its heig-ht. 

{% = T/ourths, and 7 X 7 = 49 feet, Ans. 

2. How far will a bullet fall in II | seconds? Ans. 2WQfett. 

3. \Vh it is the difference between the depths of two w^ells, into each rf 
which should a stone be dropped in the same instant, one would reach the 
bottom in 2 seconds, and the other in 31 Ans. &Qfut. 

4. Suppose a ball to be raised so high that it will be 1 minute in fedling, 
how far will it fall in the lust second of time ? Ans. 1904 fut. 

318* The SQVABE boot of the feet, in the space fallen tbbougb, 
will pwr be equal to one eighth of the velocity acquired at the bkd of 
I'HE FALL. Hence, 

Tojind the space faUen througfif the velocity being given, 
Rule. Divide the velocity by 8, and the square of thb 
QUOTIENT will be the distance fallen through, to acquire that 
velocity. 

5. Tlio velocity of a cannon ball being about 660 feet per sc^cond; how 
high must a booy fall, to acquire the same velocity ? 

. 660 -r 8 = 82.B, and 82.5 X 82.5 = 6806.26 feet, Ans. 

319* ASCENOINO BODIES ABE BETABDED IN THE SAME BATIO THAT DB" 
dCENDmO BODIES ABE ACCELEBATEO. 

6. If a ball discharged from a gun, return to the earth in 12 seconds, 
how hi^h did it ascend l 

The ball is half the time ascending, 6 X 4 = 24, then 24 X 24 == 576 
feet, Ans. 

320* FouB TIMES the number of seconds, in which a body has been 
Tallinp, is equal to one eighth of the velocity, in feet, per second, acqui- 
red at the end of the fall. Hence, 

7 b Jind the time^ the velocity per second being given. 

Rule. Divide the given velocity by 8, and one fourth 
PART of the quotient will be the answer.* 

7. How long must a bullet be falling* to acquire a velocity of 160 feet 
l^er second? 1 60 -^ 8 = 20, a6d 20 4- 4= 6 seconds, Afu. 

8. 440 feet per second 7 Ans. 11 seconds. 

321 « It is plain, we may find the time a body has been falling*, havii^ 
ihe spare fallen through given, by reversing principles Art. 317, that ia, 
by ttucing one foitbth pabt of the squabs boot of the given number^ 
feet. 

9. In how long time will a bullet ftdl through a space of 1 5625 feetl 

li gravity Is ccmai to Yi«^ Vh^ 4«^ ot iSBA^eafiAu 

* lilcntaM as uie odd. nnxoSMx^ V^ %&«;« tM^^saa^nt^ 
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\/ll625 = 125, and 125-^ 4= dLSBseconda, Aw. 

10. In ^idiat time will a miuket ball, dropped from the top ef a steeple^ 

484 feet hig-h, come to the groimd 7 Ans. 5i aecoruU, 

322* To find the velocitt/^ per aecondy with which a heavy body will 
begin to descend^ at any given distance above the earth? a surface^ 

Rule. As the square of any given distance from the earth's 
centre : is to the square of the earth's semidiameter \\ so is 16 
feet : to the velocity required. 

11. With what velocity, per second, will an iron ball begin to descend 
if raiaed 300 mi les above the earth's suriacc 1 

4000 4-3000 X 4000 + 3000 : 4000 X 4000 : : 16 : 5.22449 feet, Atib. 

323* It is evident we may find the mean velocity of a falling body, 
by dividing the space fallen thsough by the number of seconds it has 
been falling. 

12. A musket ball dropped from the top of a steeple 484 feet high in 51 
gectonds ; required its mean velocity. Ans. 88 Jeet per second, 

324* To find the velocity acquired by afaUivg body per second^ (or by 
a stream ofwater^ fiavntg the perpendicular distance gtven^) at the end ^f 
any given time, 

Rule. The yelocitt acquired at the end of any period is 

equal to twice the mean velocity during that period. 

Or, if we multiply the perpendicular space fallen through by 64, the square root 
-of the product will be the velocity required. 

13. K a ball tall through a space oi 484 feet in 5i seconds, with what 
velocity will it strike ? 4^4 -7- 5.5 = 81, and 88 X 2 = 176, Ans. 

Or 484 X 64 = 30976, and \/mT6 = 176 as before. 

14. One end of a sluice or flume is 2& feet lower than the other ; required 
the velocity of the stream per second 1 Ans. 12.64^/. 

325« T?ie velocity f with which a falling body strikes, given to find the 
spoAxfaUen through. This is evidently the reverse of the abeve, where* 
rore we have this 

Rule. Divide the square of the velocity by 64, and the quo- 
tient will be the height required. 
» 15. If a ball strike the grcmud with a veloc ity of 66 feet per second, from 
what height did it fall ? Bb X 66 -^ 64 = 49 feet, Ans. 

16. The mean velocity of a fluid or stream, is 12.649 feet per second; 
required the perpendicular &11 of the stream. Ans. 2i^ ./Sse/. 

3S0* '^^^ MOMENTUM or FORCE, with which a falling body 
(Strikes, ig' equal to its weight multiplied by its tblocity. 

17. If the rammer, used for drivinc* the piles of Charlestown brid^pe, 
weighed 2i tons, or 4500 lbs., and fell through a space of 10 feet, with 
what force did it strike the pile 1 

By Art. 324, \/l0 X 64 = 25.3 = the velocity, and 25.3 X 4500 = 
113850 lbs. momentum, Ans. 

3a7« Hence we may find the space fallen through^ by dividing the 
momentum by the weight, for the velocity ; and then the square of the 
velocity by 64. . . 

18. If the aforementioned rammer weighed 4500lbe., and struck with a 
foroeof n38501bs.i from what height did it falH Arts. Infect. 

328* When it is required to know with what quantity of motion, mo- 
mentum or force, afluid, moving with a given velocity, will strike against 
. a fixed obstacle, the result may be obtaSa^d by the foUowiDg ^ 

13* 
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RvLK. Multiply the height of the fUl by 62.5 lbs. Avphr. for 
clear water, by 63 for dirty water, and by 64 fbiTsea water. 

19. Suppose a stream of clear water to move at the rate of 6 fieet per 
second, and to meet with a fixed obstacle (or bulk head) 16 feet wideban d 
4 iSeet hig'h; reqtiired the momentary pressmv of the stream. 5 xb-r 
64 r= .39 of a foot, the perpendicular tall of the water (Art. 325.) Then 




3S9* '^^^ velocity of water, spouting through a sluice, or 
aperture in a reservoir, or bulkhead, is the same that a body 
would acquire by i ailing through a perpendicular space equal to 
that between the top €j the water and the aperture, 

20. What is the velocity of water, issuing fro m a head of 6 feet deep T 

64 X 6 =: 320, and \/320 = nearly .18 feet, Ane, 

21. If the velocity of a stream issuing- through the btdkhead of a miO« 
be 16 feet per second, what head of water is there ? An», 4 Jut 

3 SO* l^l^G quantity of water discharged from a hole in a 
vessel, is as the squarb boot of the height of water above the 

APBBTVRB. 

22. A miller has a head of water 4 feet above the sluice ; how higfa 
must the water be raised above the opening-, so that half as much agaia 
water may be discharged from the sluice in the same tune 7 

V' 4 = 2, then 2 -f i of 2 = 3, and 3» = 9 feet, Anf. 

331* I^ ^ large vessel be kept constantly 
full, it is required to find how far water will 
spout from it through a hole D, on the plane 
BC1 . 

RuLB. B C will ever be equal to twice the 

S<IUARE ROOT of A D X D B. 

NOTE. The fluid wUl spout farthest, if the hole be made half way between A 
and B. 

2?. How far will water spout on the plane B C, if the distaxices between 

the top and the hole, and Dottom and the hole be 2 and 6 1 3 axid 5? 

4 and 4 7 5 and 3 7 Ana. to last, 7.7459666. 

332* If the vessel be raised above the plane, the forgoing rule anti 
note will apply equally well, only we must restird the distances given. 
as between the top ana the orifice^ or holey ana between the flake flma 
the hole. 

24. A vessel 10 feet deep, is raised 2 feet above a surface or plane ; it is 
required to find how iar water will spout through a hole 3 feet from the 
bottom 1 Ana, 1 1.8321 696/e</. 

333* I- ^ ^^6 WEIGHTS of any two bodies, put in motioiif 
4>e equal, the forges by which they are moved, will bb as THsnt 

VELOCITIES. 

II. If the VELOCITIES be equal, their forces will be ab THsn 

WEIGHTS. 




* Water, being a yieldiag substance^ Is said to lose % of its power in prodnciil 
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III. If both their weights and tblooitibs be unequal, the 
FOBCBs will be as their products. 

26. If a bodj weic-hing- 3Ulbs. be impelled by such a force as to sead it 
20 roda in a second, with what velocity would a body weighing 121bs. 
move, if impelled by the same force 7 Ans. 60 roda per sec. 

26. Sui^X)se the battering ram of Vespasian weighed 600001b8. ; that it 
was moved at the rate of 24 feet per second ; and that this was sufficient 
to demolish the walls of Jerusalem : with what velocity must a cannou 
ball of 421bs., be moved to do the same execution t 

Ane. ^i2S^ft, per sec. 



KSOBAinOAIL TOVnSRB. 

8S4* These are usually accounted six in number, namely, 
the LEVER, the wheel and axle, the pullt, the nrcLiNED 
PLAKE, the WEDGE, and the screw. 

336 • Weight and Power, when opposed to each other, sig* 
nify the body to be moved, and the body that moves it. 

3 36* I^ is & PRINCIPLE in mechanics, that the power is to 
the WEIGHT, as the velocity of thb weight to the velocity 
ap the power. 

THE LEVER OR STEELYARD. 

83T* The dist^ce between the body to be raised or balanc- 
ed, and tYiefidcrum or prop, is to the distance between the frop 
and the point where the power is applied^ as the power is te 
the weight it will balance. 

, 1. If a man oi i(>01bs. weight, rest on the end of a lever 10 feet long", 
what weight will be balance on the other end, supposing the prop one 
foot from the weight? Ans, 1440^6^. 

2. Jn giving* du-ections for making a chaise, the length of the shafts 
between the a^etree and backbond bein^ settled at 9 feet, a dii^ute arose 
whereabout on the shaft the centre ot the body should be fixed. The 
chaise maker advised to place it 30 inches betore the axletree ; others 
supposed 20 inches would be sufficient : now, supposing two passengers 
to weigh 3cwt., and the body of the chase ^cwt. more ; what will the 
beast io<each of these cases bear more than his harness ? 

Ans, 116§^2w. in the former, and 77^ in the latter, 

THE WHEEL AND AXLE.* 

838* '^^^ proportion for the wheel and axle, (in which the 
power is applied to the circumference of the wheel, and the 
weight is raised by a rope, which coils about the axle as the 
wheel turns round,) is, as the diameter of the- axle is to the 
diameter of the vrunmh, «o m Me power applied to the whbbi^ 
to the WEIGHT SUSPENDED by the axle. 

— ■- ■ ■ , , , m I 

* In this kind of inaebinery it is usual to abate i «/ (Ae tffect fsr frvUmk, 
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3. A nwrJianic would make a windlaas in inch a maamer. thai llh. ap- 
plied to the wheel, shall be equal to ICHbs. suspended from the axle ; now, 
supposing the axle to be 6 inches, required the diameter of the'wfaeell 

Ana. GO ind^. 

THE PUIXY. 

8S0* I^ ^ power sustain a weight by means of a mxkd 
P17LLT, the power and weight are equal ; but if the pully be 
mifveMe, the power is but half the weight ; hence for bviet 
cord pasting over a moveable putty, the power is double. 

4. What weight will a Derson of 160ibe. raise by means of a rc^ pasB* 
ing over three fixed and three moveable pullies altematelj? 

An9. 960a». 

THE INCLINED PLANE. 

340* '^^ power gained by the inchned plane is, &» l&e 
LBNOTH of the plane to its pebpendiculab height. 

NOTE. The douUe of tbe inclined plane forms the wkikis. To obtain the 
greatest effect by tbis power, the body must be moved In a line parallel to tbs incH- 
nation. 

5. What weight will a power of ISOlbs. draw up an inclined plane, 
whose height is 1 feet, and length 30 feet 1 Ans. 450at. 

THE WEDGE. 

841* When a wedge is in equilibrio, the power acting 
against the back, is to the force acting pebpbndiculablt 
against either side, as t/^ breadth of the back totke 

LENGTH OF THE SIDE.* 

NOTE. The above respects only 0110 side ; to calculate for both aidea, we mmt 
double the result. 

6. How larffe a mallet will it take to raiae a ship of ten tons, by meaitf 
of a halfiDtage^ whose back is 5 inches, and inchned aide 20^ siqqpoaing 
it to be impelled at the rctte of 2(K' feet per second 7 

Am, aUmnng for friction^ it wul take a mdUtt of hGlbe, teeight, 

THE SCREW. 

34t/B« '^^^ POWER is to the weight to be raised as the dis- 
tance between two threads of the screw, to the oircumfebbnce 
OF A ciBCLE described by the power applied at the end of the 
lever. 

7. What power applied at the end of a lever 6 feet lonff, will raise 9 
tons, by means of a screw whose threads are an inch asunder 7 

Abaiing h for fHctiony Ana. 71.3 -f- lbs. 



PSKDVILUMS. 

343. The time of a vibration, is to the time of a heavy body's desceni 
through half the length of the pendulum, as the circumference of a cir* 

* Here tfte friction 1b very greai*, aad \a, a\ Vciaax^ ^^"^ ^ the force to be ever* 
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cie to its diameter. Therefore, (aa a body descends freely tiirough the 
space of about 193.5 inches in one second of time,) 

Tojind the Ungth of a pendulum vibraHng seconds^ 

RuLB. As 3.1416* : tol X 1 : : so is 193.5 : to 19.6, the half 
LBNOTH, which multiplied by 2, gives the length = 39.2 

inches. 

344* Tajvnjd the length of a pendulum that will swing any given 

time, 

RuLB. Multiply the square of the time in seconds by 39.2, 
and it will give the length in inches, 

1. What are the len^hs of pendulums, vibrating* i seconds, i seconds, 
seconds, minutes, and hours 1 Ans. to last^ 508032000 inches, 

2. What is the difference between two pendulums, the one vibrating 
half seconds, and the other 3 seconds 1 Ans, Z^Zfeet. 

345* Tojind the time a pendulum of any giien length will strings 

Role. The squARB root of the given length divided by 39.2, 
will give the time in seconds. 

3. How often will a pendulum of 2.45 inches vibrate in a second? 

Ana. 4 tirnesy that is^ it vnll vibrate i seconds. 

346* To find the true depth qf a well by dropping a stone into H. 

Rule I. With a pendulum find the time from the dropping of 
the stone, till you hear it strike the bottom. 

II. Multiply 73088 (= 16 x 4 X 1142) by the number op 
SECONDS thus found. 

III. From the square root of this product plus 1142^ take 1142. 
rV. The SQUARE of the remainder divided by 64, will give the 

depth of the well in feet. 

* NOTE. The depth of the well divided by 1142, will give the time of the sottnd*s 
ascent, which taken from the whole time will leave the time of the stone*8 descent. 

4. When I dropped a stone into a well, a line with a bullet which mea- 
sured to the miadlc of the ball 2.45 inches, made 8 vibrations before I 

heard the stone strike the bottom ; what was the depth of the well 1 

time of the stone's descent 1 and of the sound's ascent 1 

Ans. J the depth of the v>eU was 60.645 feet; stoxie^s descent 1.947, and 
souTufs ascent .053 of a second. 



MBNSUaATXON 

OF 

supBRrzoiiis Am souds. 

(See pages 35, 49, 50, 116, 119, ^ 1S4.) 
347* To measure a hhomboid. 

Def. a rhomboid is ,a figure, whose opposite sides and tip- 
posite angles are equal. 
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For meafluring a figure in this form, it is plaio 



we have this 

RULB. Multdplv OMB OF THB LONO- 
B8T 8IDBB by th6 PBBPENDICVLA& 
OISTABCB. 



B 



/ 4. 



7 

For, by the figure, A E D wiU fiU B F C. ^*— ^; 7^~^ 

Ex. 1. Let A B or D C be 10 rods, and A E 8 ; required the areal 
10 X 8 := 80 square rods, Ans. 

2. Let the longer sides be 40 rods each, and perpendicular distance 38 
rods ; required the number of square rods? Ans, 1S60. 

3. How many acres in the abovb ] Ans, 9A. 3ff. 

4. If the longer sides of a rhomboid be 60 rods each, and perpendicular 



47, what is the area in acres, Sue. 1 



Ans. I A A. 2R, ^ SOsf. Tod». 



measure a bight-akolbd 




Ans. 2R, 29rdf. 
Ans. lOA. 3R. 36nfe. 



348. To 

TBIANGLB. 

Rule. Multiply the base* by the 
PERPENDICULAR, and it will give the 

DOUBLE AREA. 

5. Given the base AB = 8 rods, and 
perpendicular BC 6, to find the area. 
3 X 6 = 48, and 48 -r 2 gives 24 sq. rods, 
Ans, 

6. Let the base Ije 18 rods, and perpen- 
dicular 12; required the area. 

7. Base 78, and perpendicular 45. 

349* To measure an oblique- angled triangle. 

Def. 1. A TRIANGLE is OBLiquB, wt^cH not RiauT^angled, 

2. Angles are said to be obtuse when greater than right <0i- 
,qle8, and acute when less. 

Wherefore it is plain we Iiavc this 

Rule. Multiply the base by the 
perpendicular, and it will give 
twice the area of the triangle.f 

8. Given the. side *AC = 2H, the side 
BC 22, and the side AB 40, to fmd the A 
area orthe triangle. 

Before proceeding to apply the rale, we must evidently find the perpendieolv 
CD ; and in doing this, we must first find where, on the line AB, the perpendfevltf 
will fall. Tliis may be done after the following mannir : 

349 a. As the whole base : is to the sum of the two shortb 
SIDES ; : BO is the difference of those sides : to the difpbrencx or tbj 




* The longest side of a triangle is usually called the base, except in a right al- 
ibied triangle, where the longest of the two legs is caHed the base. 

t The following is another method of finding the area of a triangle : 

Prom the halt sum of the three sides^ take kach side MeveraUpj and npUTV 
unrpKRKNccs; then multiply the SAID half sum and dipfcrrnckb eontiuuaUf tt 
geUier^ and the square root of their product vill be the aria RiquxRco. 

It will be very good exercise for the learner to prove the above examples by tkK 
niic, *"~~ 



\ 
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SEGMENTS* of the base ; then, by adding half tliis difference to half the 
baae^ we shall have the long-er segment AD ; and by subtracting' said 
half difference from half the base, we have the shorter segment DB. 

After this is done, we maj' find the perpendicular by rule 2, Art 259. 

Allying the rule, 26 + 22 = 48, and 26 — 22 = 4; then, as 40 : 48 
: : 4 ; 4.8, and i of 40 4- 2.4 (=4.8 -r 2) = 22.4, the longer sesroent. 
Again, i of 40 — 2.4 =: 17.6, the shorter segment. And by the rufe, Art. 

'259, \/22» — 17.6* = 13.2, the perpendicular. By the same rule, 

\/26* — 22.4» = 13.2, as before. Consequently, 40 X 13.2 -r 2 = 182, 
the area of the triangle. 

• 9. What is the area of a triangle, the three sides being 13, 11, and 18 ? 

20, 30, & 501 26, 22, and 40? 32, 51, and 607 

33, 46, and 52 7 63, 19, and 70 7 72, 35, and 80 7 

Ans. to the last, 1259.997984 rods. 

350* To measure a trapezium. 

Def. a trapezium is a figure of four vneqval sides, 4inil 
UNEQUAL angles. 

Rule. Dividing the trapezium as re- 
presented in the figure, we have two 
triangles, of which, the sum of the per- 
petidicularst multiplied into the diago- 
nal, gives the double area. 

10. Given the perpendiculars De & ^/"= 6 _ 
and 10, and diagonal AC 24, to find the ^ 
areas. 6 -{- 10 = 16, then 16 X 24 = 384, and 384 4-2 = 192, An*. 

1 1. If the perpendicularf be 19 and 27, and diagonal 45, what is the areatf 

Ans. 877.5. 

12. Given the perpendiculars = 35 and 17, and diagonal 63, to find the 
area 7 Ans. 1638. 

13. 'How many acres in the last, allowing the dimensions in rods 7 

Ana. lOA, ^ ^%rds. 
351* 7b measwre a trapbcoid. 

DsF. A trapezoid is the segment of a triangle^ cut by a 
line parallel to the base. 

Rule. Multiply half the sum 
•f the parallel sides by the perpen- 
dicular DISTANCE. 

14. Given the si<Se AB = 25, the side 
CD 13, a nd perp endicular 8^ to find 
the area. 25 -f- 13 -r 2 = 19, and 19 X 8 = 152, Ana. 

15. If the parallel sides be 35 and 17, and perpendicular 20, what is the 
area 7 An*. 260. 

16. The two parallel sides being 79 and 50, and perpendicular 35, what 
rs the area 7 Ana. ZLhlh 






* A segment mfmstwrn signiflefl a piece or pait tf a thing. 
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353« Tbfind the urea qfan imssouuLS fiovee, 

Rule. Diride the fiourb into tri- A 

angles, then measure bach of thb 
TRiANOLBs, and the sun of their se- 

VBRAL A&BA8, will be the ABBA BE- ^ 

qUIBBD. 

The figure ABCDBF being giren, divide it 
into triangles by the diagonals AC, FC, and EC : 
then tliese triangles may be measured by letting 
ftill perp«sdicul«ir8, as Ad, Fe, Co, C&, and mul- 
tipling tkete perp^%dieularg^ by half their rk- 

flPSCnVS BASKS. 

17. In the triangle ABC the base AB is 60, and perpendicular 19 ; in tb^ 
triangle FCA the base FC is 62, and perpendicular 21 ; in the triangle 
ECF the the base EC is 56, and perpendicular 23; and in the triangle 
EDC the base ED is 69 and perpendicular C6 20 ; required the area of 
the figure ABCDEF. ' ^ iln*.2243i. 

353* To measure a regular poltgoh. 

Def. a reoular polygon is a figure whose sides and an* 
gles are all equal. a 

Rule. Multiply the length of onb 

SIDE, by HALF THE NUMBER OF 

SIDES, and that product by the peb- 

PENDICULAR. 

18. Required the area of the five sided 
figure ABCDE, each side of which being 
25 and perpendicular^ 17.2047737. 

25 X 24 = 62i ; then 624 X 17.204773 

= 107.298356, Ans. 

The names of several polygons, together with their superficial con^ 
tents, {the sides being one,) may be seen in the following 
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-Number 
of sides 


Names 


ARBA8 or 

Multipliers. 


Number 
of sides. 


Names. 


AREAS or 

* llultiplisra. 


3 
4 
6 
6 
7 


Trigon 

Tetragon.. 
Pentagon.. 
Hexagon... 
Heptagon.. 


.433013 
1. 

1.720477 
2.599076 
3.633912 ' 


8 

9 

10 

11 

12 


Octagon 

Nonagon.... 
Decagon.... 
Endecagon 
Dodecagon. 


4.828427 
6.181824 
7.694209 
9.366639 
11.196152 



Hence, if we stjuare the side of a polygon, and multiply it by the MU- 
TiPLiEB, it will give the area. 

354* To find the area of a circle.* 

Rule. Multiply half the diameter into h ai«f the cix- 
cumfereiice. 



* 1. Diam. X 3.14159, or-^ 
2. Circum. X .31831, or -f 
a. Diam. X .866327, or 4- 

4. Diam. X .866034, or 4- 

5. Diam. X .70710678, oi 

6. Diam.* X .785388, or - 

7. Cfrcam. X .282894, oi 



.31831, gives the circumference. 

• 3.141659, gives the diameter. 

1.128379, gives the side of an eqaal square. 

.1547, = the side of an inscribed equilateral luvB^ 

•^ \..414SMi^^^Nca ti\e «ide of an inscribed square^ 

•^ 3.&44W ^ t^vQB t:ti^ «&Aft «t w ^^^'siSLtfl^f&aKSA^. 
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19. Required the area of a circle, whose diameter is 7 feet, and circam- 
ftreace 22 7 Ana, ^hfiq^ft. 

SftA* ^^ ^ ^^ ^o ^9 ^X 9nore exactly, as 118 to 855, or by 
^cvmals, as 1 to 8.1416, so is the diavetsb ov a cntoiE to its 

CJIRCUlU'BBBl^CE. 

20. What is the circumference of a circle, whose diameter is 127 

Ana, 3T.71, 37.699, (rr 37.6992. 

21. The diameter of a circle, whose circumference is 12 1 Ana, B.B-f-. 

22. What is Ihe area of a circle, drawn within SL square^ containing I 
sqoarerod? ' 

The diameter ifi the circle will be 1 and circomference 3.1416 ; therefore, 

jSns. 78Si nearly. 
356* Hence, if the diameter of a circle be given, tojlnd the akra, 

RULB. MuiiTIPLT THE SQUABB OF THE DIAXETBB BT .7854. 

23. What is the area of a circle, whose diameter is 12 7 Ana, 113.0976. 

24. whose diameter is 113 rods 7 Ana, B2A. 2R. 28,TJaq, ¥ods. 

NoTK 1. If the area be given to find the diametOT, reiverse the process. 

3. The area of a half or semicircle Is one half the area of the whole circle ; and 
that of a euadraac is one fourth. 

357, 26. Given the chord AH = 16 , C 

chains, and the chord AC := 10, to find '^^♦-'^^^fsr'^v^U 

the lexigfth of the arch line, ACH. ^\^ 

Rule. From twice the chobd 
AC, take the chobd AH, and | of Ay 
•the remainder added to twicb AC, 
will give the answeb. 

10 X2 = 20, and 20— 16 = 4; then* 

of 4 4- 20 = 2U chains^ Ans. 

26. if, in the segment AHC, the chord 

^B. he 216, do. of AC 126, \i1iat is the 

Jength of the arch line? Ans, 264. 

w8» 27. Given the versed sine DC _ 

= 6 chains, and the chord AH 16, to find 
the diameter CE. 

Rule. Divide the squabe of half thb ohobd by the tebsbd 
^INB, and add the quotient to the sine. 

8S -$- 6 = 10.666 itc which added to 6, gives 16.66666 ice, chains, Jtna. 

~ Sa If the chord AB be 1869.6, and versed sine 423.6, what is the diame* 

terl Ans, 2486u6-f-. 

^69* Given the sectob of a circle, as AEBC (next page), to find the area. 

Rule. Multiply the badius or half biambteb, by half tbb 

ABOH LINE. 

29. Given radius AE rr 72, chord AB = 126, and AC = 70, to find the 
area of the sector AEBC. Ana. 6207)76. 

»*^^»^^M^»^^i«^— ■ ■■■ W . ■■ ■■■I I i> I ■.■■■■ ■■ pill I I ^ ■ » — ^^fc^— Mi^— ^^— ^■M^— W^^^M^^I^^^a^^—^— 

8. Circum. X .3756646, or -h 3.6275839, gives the side of an equilateral triangle 
inscribed. 

9. Circum. X .SSi5079, or -r- 4.442877, fives the side of an inscribed square. 

10. Chrcum.^ X .079577535, or -^ 13.56636317, gives the area of the circle 

11, Area X .1373341, or-$- .785398, gives the square of the diameter. 

13. Area X 13.56636317, or 4- .079577535, gives the square of the circumference. 

13. When the diameter of one circle is 1, and the diameter of aaother 3, the cir> 
cumi^rence of the first is equal to the area of the second. = 3.141598. 

14. If the circumference be 4, tlie diameter and area are equal, s l.S^^l. 

15. If the diameter be 4, the circumference and area are equaJ, ?= 13.566368. 

14 
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90. If radiut AE be 8^ chaiD^ chord AB 16, and AC 10, nqpand tbf 
area of the tector AEBC. Atu. 88.888888, Ac. •9iu»re cfcotw 

31. If the chord sis' bo 126, do. Uie chord BF 204, and radios EBotEA 
be 112, what U the arcaof the lector AEBF 1 Ana, 28224 

300. TofindtfaeareaofasBeMBirr 
or A ciacLB, as ADBCA, or ADBFA. 

RuLB, Find the area of the 
SBCTOR, then add or subtract the 
area of the tbiancilb formed by 
the CHORD and two bai>ii» a« the 
eafle may require. 

32. Required the area of the segment 
ADBC, whose chord AB U 172, da AC 
ur CB 104, and versed sine 58.49. 

NOTE. Here the area of the triangle 
arast be subtraGted ftom that of the teetor. 

Arts. 7248.26. 

33. If the chord AB, of the segment ADBFA, be 136 Hnks, do. of BK 
146, of Bg or gF 86, and radius 80, what is the area in acres, &c. 

NOTE. Here the area ef the triangle mmt be added. 

Aw. nA.UR.9ABrds 

361* 7b measure an ellipsis or oval. 

Dbf. An BLLipaia or otai» is slj^ovo rovhb, having two diam- 
eters ; th^ongest of which ia called the TRAJfrnrmmmmf and the 
shortest the ookjugate. 

Rule. The rectangle of the two biambtbks mnhiplied by 
.7654, will give the area required. 

34. Required the area of an ellipsis, whose transrerse and conjugate 
diameters are 88 and 72. 

363* To rmasure the height of a trks 

or OTHBB INACCESSIBLE OBJECT. 

RvLE. Set TWO STAKES at A and H, 

PAEALLEL TO THE BOOT OF THE TEBE> 

and ranging with the top-C ; then say, 
as AH : FD : : AB : GC, which add- 
ed to BG, gives the height reqnired. 

36. If the shorter stake be 6 feet, distance 
between them 10, difT. of their lengths 8, 
and distance between the tallest and the tree 
\ye 35 ; required the height of the tree. Ana, 42 feet, 

363. 7V> Jind the breadth of a rivbb, or 

IKACCBSeiBLE MOAT. 

Rule. Begin at the bank of the 
aivEB D» opposite some object (E), so 
that DA may be at right ahgles with 
the bank of the river DC ; and measure 
off any convenient distance to A ; thence 
to B, making a right anffle at A ; thence 
(towards £} to the bank of the river at 



Aju. 49763+ 
C 
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C ; thence to D again* putting a stake at I>> A, B» and C reegpect* 
ively. Then,AB— DC=AP; andAF: AD:: DC: DE. 

36. If DA be 10 chaini, AB 13^ and DC 9; what ia the breadth of the 
fiv>erDE'? iln«. 2^5 



MSNsnaA'noN or 8oXiiD8. 

(See pageslMk, 116, and 134.) 
364* To measure a paballblopiped. 

Dbf. a paballblopipbd is a solid of three dimensions ; and 
<tifiers from a cube, in that, its three dimensions are not 

ALL BQUAL. 

Rule. Multiply the thbbb dimensions together amtinu- 

ZT. How many cubic inches in a box 3ft. 6in. wide, 3ft. 9in. high, and 4fi 
I0in.long1 In*. lOTOlO. 

38. How many bushels in the above 1 

Tlie boabel sMUure coattiiis 3150.4 cabic inehes. Ana. 4M. 3pik«. 

39. There is a cube 5ft. 4in. wide, 6ft high, and 12ft. lOin. long ; how 
many b^ishels will it hold 1 Ans. 330. 

365* Tb measure a cyliitder. 

Dbf. a cylinder is a round body, of equal size from end 
to end. 

Rule. Multiply the area of one end by the length. 

40. What ia the solidity of a cylinder, whose ends are 12 inches in dia- 
meter, and length 1201 Am, 13571.712 inches: 

41. A*B half bushel measure is 13i inches in diameter, and 7i inches 
<leep ; is it too big or too little? if so, how much 7 

Ans. Bis too lime by 1.6568 cubic ill. 

306* To measure a pbism. 
Dbf. a prism is a body with two equal ends, and is either 

^QUARB, TRIANGULAR, Or POLYGONAL. ^ 

Rule. Multiply the area of one end by the length. 

42. Required the solidity of a triangular prism, whose sides are 12 
inches, and length 72. x 

The tabular number is 433013, Art. 309, therefore, Ans, 4490.3tn. 4-. 

43. What is the solidiiy of a pentagonal prism, whose sides are 16 
inches, and length 96 ? Ana, 53513.7 4- ^n* 

367* Tb m£asure a pybaicid. 

Dbf. 1. Solids which DBCJREASB^adKal^y till they come to a 
POINT, are generally called pyramids. If the base be a squarej 
it is called a squarb pyramid ; if a tritmgle, a triangular py- 
ramid ; if tircirclef a circular pyramid, or cone. 

2. The point at the top of a pyramid is called the vertex. 

Rulb. Multiply the area of thb base by ^ of the perpbn- 
mcuLAR height. 

44. Required the solidity of a square pyramid, each side of whose base 
is 20 inches, and perpenmcular height 72. Ans, 9600iii. 

45. Each side ot the base of a triangular pyramid is 24 inches, and its 
height 96 ; what is its soUdity 7 Ans. 7981.291^ 

46. What is the solidiiy of a cone whose be\^\«7l i«i^ «»& 
feeifc diameter? Ana* 



ISO JLXITBXBTIC. 

368* Th meoBure the rmxiMTvu qf a pyramid: 

Dbf. The FSU8TUM of a pyramid is what RBMAurs after tlie 
TOP 18 CUT OFF ; afl a commoii chum, a tapering' square, tmn- 
][^lar, or polygonal stick of timber. 

If the fruetUm be »quaret triangvlar^ or pol^fgonalf 

Rule. To the rectangle of ohb side of each end, add \ 
of the square of the difference of those sroEs; multiply this 
sum by the tabular number, and that product by the lenotHi 
und it gives the solidity. 

But if it be a fruaium of a conk 

Rule. To the rectangle of the diameters, add ■( of the 
.square of their DiFF|g|||mcB ; multiply this sum by .78S4t 
and that product by the depth, and it gives the solid contents. 

47. The len^h of a triangnlar frustum of a pyramid, is 120 inchea, the 
greater base is IS, and the lesser 12 on one side ; how many solid incbee 
does it contain 7 Ans. 11817.236G8. 

48. There is a chum, whose top diameter is 10 inches, bottom diameter 
13, and depth 36 ; how many wine gallons will it hold ? 

The wine gallon contains 231 cubic inohee. Atis, 16.2792. 

49. How many solid inches in a vessel 6 inches across at the top, and 3 
u t the bottom, the depth being 12 7 Aru. l53.93Bi 

369w 7^ measure a sphxre or olobb. 

Def. a sphere or globe is a round solid like an orange. 

Tlie AREA oi a globe is 4 times as much as the area of a circle of the 
-amc diameter, and may therefore be found by this 

Rule. Multiply the whole circuhferencb into the whole 
diameter. (See Art. 310.) 

50. Harry's ball is 7 inches in circumference; how many inches of 
leather will it take to cover it 7 Ana. 15.597 +. 

51. The diameter of the globe we inhabit is 7964.12 miles ; required the 
urea of its surface. Ana. 1 99262914.687415 -f . 

370* T\}find the solidity of a globe. 

Rule. Multiply the area of its surface by ^ of its 

diameter. 

52. How many cubic miles in the globe we inhabit 7 

Ana. 264491629810.340363344. 

53. Required the solidity of a globe, that may be turned from a cubic 
block, containing 1 solid foot. Ana. .5236. 

371 • Hence, if the diameter qf a globe he given^ the solidity maybe 
found by the Jblloxoing 

Rule. Multiply the cube of the diaheter bt •523&: 

54. The diameter of Herschel is 35112 miles ; required its solidity. 

Ana, 126650377223786.7008 miteff. 
372* 7b m^aaure a segment of a globb. 

Rule. To three times the square of the semidiamethb of 
the base, add the square of the height, multiply this sum by 
the height,, and that product by .5236. 

55. The heig>ht of a segment of a globe is 9 inches and the diameter cf 
i ba^e 24 ; what is its soUdU.^ 1 Asis. 2417.46 -{-^ubic inches 
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373* TbmeatureaBvastiOiD. 

Dbf. a spheroid is a long sphbre like an egg, only both its 
ends are equal. 

Rule. Multiply the square of the shortest diajieter by 
the LOHGBSTy and that product by .5236. 

56. If the two diameters of a spheroid be 20 and 30, what is its so- 
lidity? Am, 6283.2. 

374* To measure a segment qf a bprbroiq.* 

Rule. To four times the square of the middle diame- 
ter, add the square of the base diameter ; multiply this sum 
by .7854, and that product by \ of the height. 

57. If the base diameter be '36 inches, diameter at the middle of the 
height 30, and height 20, what is the solidity '\ Aruf. 12689.554-. 

375* Tb measure the middle zone or fbustum of a globe or spbbsoid. 

Rule. To twice the square of the middle diameter, 
add the square of the end diameter ; multiply this sum by 
.7854, and that product by one third of the length. 

58. If the middle diameter of a zone be 20 inches, end diameters each 
16, and length 12, what is its solidity 7 Aub. 3317.629+. 

69. If the middle and end diameters of the middle frustum of a sphe- 
roid be 40 and 30, and length 60, what is its solidity 7 Ans. 63464. (H*- 

376* To measure a soud bing. 

Rule. To the circumference of the ring multiplied by 

.31831, (=1-^3.1416) add the internal diameter ; multiply 

this sum by 3.1416, and the product will be the length of a 

CYLINDER EQUAL TO THE RING of the SamO baSO. 

60. If an iron ring be 12 inches in girth, and its internal diameter 20 
inches, what is its solidity 1 Ana, 847.97. 

377. Tojind ^Acw/icK^yo/* ANYIBBEGULAR BODY. 

Rule. Immerse it in a vessel partly full of water; then the 
MEASURE OF THE DISTANCE it raisos the fluid will be the solid- 
ity required. 

61. How many cubic inches in a brush heap as big as a house 20 feet 
square, and 16 nigh; supposinoc that the brusn, thrown into a cistern of 
water, of the same horizontal size, raises the fluid 6 feet 7 Ans, 34660000. 

378* There are five solids contained under equal reg^^ 
lar sides, which by way of distinction, are called the five re- 
gular bodies. 

These with their nameSi i^wnher of sulesi soliditiks and suriRncxis, (,the sides 
being 1) may be seen in the foltowing , 

TABLE. 



SlDBS. NaMCS. 1 SOLIDITIKS. | SUPBRFICIIS. 


* 


4 
6 

8 
12 
20 


Tetrsedron 
He3uedron or cube 
Octsedron 
Dodeceedron 
Eicoeiedron 


0.11786. 

1 

0.4714 . 

7.663119 

2.181696 


1.73206 

6 

3.464 . . 
20.6467. 


\ 



* JUade by a plane parallel to the neaxeil Sksmexet. 

14* 







IliXK. Multiply iU B^VAMm of tbe mk^ lAMMtlrthp 

i,KMiyrM ftod nrui nM»DrcT bjr .0(84 for wivk, aai fcf jQOBSftr 

IVliii M»ir «(rfti#id rr>l, UJ» the MA4CWJU. or tvx caoc, firoMtke eec- 
ir« /if i^«« wnif M^'f w/TH WATi ; tlM» moltQlT the ctbk cf tbe diaoo- 
a Af. f « ftumuM \ff SMtOk ifH ALE ; auid bj J0lr?f2 for vxsx gaT^A^g. 

fi'4 I1//W r/Mfiy wiiiM; ralVifif in aca^dr wfaoae bung' djamrtfr is 33 incho. 
fMM/l /liAinHAr -a, ttdUmf^t 477 .Aml i47.-h 

fVA. II//W ffiAfiT ruiSirtm iun. cuA. whose diajrattl u 36 incfaeB 1 

il)U. 103.949668 Ale, or 126.90132 Wine gaDou 

SIMII* 'Vo tM iliA dinUutcc a i»pectatob cax bkb ai anj given deva- 

ti/m abr/ve the earth'* sar&ce. 

Ili/Mf^ Multiply the hum of the babth's diambtbb (=^0664 
fK^fiJ Ami iUa KlKVATiov op thb btb, by the blbtatiob ; and 
ilm miiikUH BOOT (if tbe product, will be the dibtahcb which 

lUN NMNBMN IN MILBB. 
Ilntu'41 wit may MikI the di«iancc which objecia may be seen (tek 

IIKIUHTti llllfNf* tilVKN,) \iy VOT king fOT the BLEVATIOV OP THE KTB OACf 
//l<< MI.MVATIUM or TliK OIIJMCT •Cparotcly { the BUM OF THJB EKSULTS tPtf/ 
/i(t //lf« AMMWMtt. 

04. How lar iimy a mciuniain be »ecn on level ^ound, or ai sea, which 
In h iriili« lii|f li| iiup|><)Minff the eye of the observer elevaiea 6 feet above the 
•iirfttKi 7 Ana. 91.999 miles. 

}|N1« To anilmaio iUt^ hbioht or objbots on level ground, or ai sea. 
Imviiiif'otity tliii dinianco fcivon, 

\Uihn, From the oivbn distancb, take the distance which 

TNM HIiBVATION OF YOUR BYB WILL QIVE; and divide the SQUARE 

or tlio rfiiimlndor in rvBT by 42056462. 

(Ih. Hi^Ium: till my r««turn from a foreigni voya^ and finding' by my 
itinUoiiliiir I WMM alHtui <U leafrue* from Boston Hght'house, it beinj^mtte. 
<liiMk lit (net tivrnlntf, 1 dosiTivd tlu'lainpin the horison, at which tmie my 
iiyo WHM oltwntttd W feet aliuve the surlace of the water : Now, supposing 
luy im'kuultur (u bo true, what it the height of the light-house above the 
miw'i -• ' -o ~o jin8.mhfiet. 



AI.6BAU* 150 



889B« ALGEBRA is a method op computing bt lbt- 

XBRS AND OTHBE SYMBOLS. 

It ia esteemed, by the aathor, as of more scientific value than any 
ether branch ci the mathematics. It is indeed the soot of all the 
others ; and may justly be styled the bulk fob making rules. 

883* ^^® author would gladly treat of this analytic art at 
some length, but the limits of his work will not admit. Suffice 
it to say,- that the method of proceeding, is, to translate the 
quantities into letters, &c., and proceed with them as though 
they were the quantities themselves, until the unknown quanti- 
ty is found to be equal to some known ones. 

883 f*' ^^ ALGEBRA, whcu two or morc letters are written 
or printed together, they are understood to be multiplied. 
Thus ab denotes that a is to be multiplied by 6. 

NOTE. For the known quantities, it is common, to put the first letters of the 
alphabet, as a, ft, <$■«. ; and for the unknown, the last letters, as z, y, z, &c. 

Ex. 1. A st^e is above water 10 feet, under water 6 feet, and in the 
ground half its length waiting 4 feet ; how far is it in the ground 1 

Put 10 =: a, 6 = &, and 4 = c ; and let x = the distance required. 

Tlien, by the problem, or + c = a -f- 6 

And, a: = o + ft — c= 10+6-— 4= 12/ee/, An*. 

388 ^> ^^^ expression, x •■\- c = a-^b, ia called an equa> 
TioN ; and all before and after the sign of equality, are 
called ITS sides. 

884* '^o transpose any letter, is to change it from one side 
to the other ; and when this is done, the sign of that letter 
must also be changed. 

Thus, in the above, e is transposed, and its sign changed from + to — 

Ex. 2. Find two numbers, whose sum shall be 40, and difference 16. 

Put 40 =ra) and 16 =: & ; and let x = the lesser number. Then will 
ar -^- 6 = the greater. And, by the problem, x-^x-^-bz^a 

Transposing 6, dkc. 2ar = a — 6. Hence x = ' — ^ = 12, = the lesser 

number j then 12 + 16 = 28, = the greater. 



TRXeOHOIMCBTHZOAX., 



38ft • Surveying is the art of measuring land. 

386« Trigonometry is the art of measuring triangles. 

387* The periphery of every circle is supposed to be 
divided into 360 equal parts, called degrees ; and each degree 
into 60 other equal parts, called minutes , &c. 

* Those who would wish to jporBue tbia study, caiavoXi^cs\x«^%\i^x^^«!a^'^~ 
better eiementary treutiaef tbun DufB Algebra. 
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VLetkce • qisdrut, or qMrter of a drde, cohiiIdi flO degraoB, and a senkir 

S88« "^^ difieienGe of any aich from 90^ k called ite 
c oMPLBMB!fT ; uidita difierence from 180, its sufflxmiit. 

389* '^^ *'"* ^ ^'^J ^^^ ^ "^ KieHT I.I1IK* drawn firam 
OMB xxTBBMiTT of it perpendicular to a diameter pasnog 
through the othbk kxtekmitt. 

890* '^^ ▼BR8Xi> aiNB U thta part of the diameter be- 
1 \i*een the sihk and the PERipHBBT.f 

89 1* The co8inb| is that part of the diameter, between tk 
MIKE and the cxntre. 

89S» The TANOBHT of an arch is a right i^ihk, tonchiBf 
the AjtcH in one extremity, and produced till it meets a lout 
draw-n from the centre, through the other extremity. 

898* The sECAifT ia a line drawn frcMn the csimtB to the 

CXTRBXITT OF THE TAJIOEKT. 

394* The coTANOENT and cosecant, are the TAKonnr 
and BECAKT of the complement of the arch. 



REcAPiTrLATioN. LetBIbc 
a given arch ; then is I H its 

HINE, H B its TERSED SINE, 

C H (= E 1) its cosisE, B K 

its TANGENT, C K itS SECANT, 

D J its COTANGENT, and C J 

its COSECANT. 




89ft • To CALCULATE A TABLE OF NATURAL SINES. 

The semicircumference of the circle whose radius is 1. is 3.1-; 
! 592653569793, &c; it vn]l be as the number of tlcgrecs or minutes, 
iu the whole semicirole : is to the degrees or minutes in the arch pro- 
l)osed : : so is 3.14159, &c. : to the length of said arch ; which let be df- 
noted by a ; then 

Its sine will be expressed by a — ^4- s-tt-e — a^* , ^ j, &c. 



aO 



2^.4.5.6.7 

2.3.4.5.6 ' 2.3.4UJ.e.7.8 
Hz. 1. Required the sine and cosine of 1 minute. 



And its cosine by 1 — ^ ■*"§3T 



+ 



4c. 



«rwiae straight line. t Circumference, 

eqaal to the sink of the compltment of the arch; the co being scob 
at word. 
4 la here used as the aiQi\ o€ tonUiflication ; that is, instead <^ X 
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The number of minutes in I8O0 being 10600, it will be first, as 10600 : 1 : : 
344159966, &c. : .000390688906065 = the length of an arc of one minute. 
Then, in this case, a = .0003908882 

and a3 ^ (3 X 3) = .000000000004, &c. 
Their difi^rence is .0003908883, the sink required. 

Also, tnm 1., take a^ h- 3 =: 0.0000000433079, Sec. 
And it leaves .99999995n, the cobikk. 

2. Required the sine and cosine of 5 minute^. 

Ana., the Hne is .08716574, & co&ine, .9%1947. 

396« After the same manner, the sine and cosine of any other arch or 
arc may be found. But when the sine is found, the cosine may be more 
easily obtained by the following- 

RuLE. Add the sine to one &nd subtract it from okb ; multi- 
ply the SUM by the remainder, and the square r6ot of the 
product will be the cosine. 

397* ^^^ ^^^^ o^ ^'^Y ^^^^ divided by the cosine, givei^ 
the NATURAL TANGENT of that arch. 

f9S« Square the tangent, and add one to the square,. 
the square root of that sum, will be the natural 

SECANT. 

899* To COMPUTE THE TANGENTS AND SECANTS. 

The SINES and cosines being known, or found as before, the 
TANGENTS and SECANTS will be easily obtained, from the prin- 
ciple of similar triangles. 

Thus, in the figure, of the arc IB^ IH is the sins, CH or EI, the co- 
sine, BK the tai^ent, C£ the secant, DJ the cotangent, and CJ the co- 
secant, the radius oeixig' CA or CB. First then, 

CH : HI : : CB : BE ; whence the tangent is known, being a fourth 
proportional to the cosine^ine, and radicts. 

2a. CH : CI : : CB : CK; whence the secant is known, being a third 
proportional to the cosine and baoius. 

3d. IH : HC : : CD : DJ ; whence the cotangent is known, being a 
fourth proportional to the sine, cosine, and badius. 

4th. iH : IC : : CD : CJ ; whence the cosecant is known, being a 
third proportional to the sine and badius. 

The following is an epitome of the table of natural 
SINES, &c. 



TABLE I. 



D. M. 



0° SO' 



1 

2 
3 
4 

5 



26 
27 
28 
29 
30 



30 
30 
30 
30 
30 



6 30 

7 30 

8 30 

9 30 
10 30 



30 
30 
30 
30 
30 



31 30 

32 30 

33 30 

34 30 

35 30 



1 36 


30 


37 


30 


38 


30 


39 


30 


40 


30 


41 


30 


42 


30 


43 


30 


Ii4 


30 



Biae. 



.0087,2653 
.0261, 7694 
.0436, 1938 
.0610, 4853 
.07S4, 5909 
.0958, 4575 



11 30 

12 30 

13 30 

14 30 i 

15 30 ! 



.1132, 0321 
.1305, 2619 
.1487, 0941 
.1650, 4760 
.1822, 3552 



.1993, 6793 
.2164, 3961 
.2334, 4536 
.2503, 8000 
.2672, 3837 



16 30 i 

17 30 ; 

18 30 ; 

19 30 : 

20 30 ■ 

^\ 30 

22 30 ' 

23 30 

24 30 

25 30 



.2840, 1534 
.3007, 0579 
.3173 0466 
.'3333, 0685 
.3502,0738 

.'3665, 0122 
.3826, 6343 
.39^<7, 4906 
.414^), 93-24 
.4305, 1109 



.4461, 9781 
.4G17, 4861 
.4771, 5876 
.4924, 2356 
.5075, 38:i6 



.5224, t»856 
.5372, 9960 
.5519, 3698 
.5664, 0623 
.6807, 0*295 

..'^948, 2278 
.6087, 6142 
.62-^5, 1463 
.6360, 7822 
.6494, 4804 

.6626, -2004 
.6765, 9020 
.6883, 5457 
,7009, 0926 



.9999| 6 192 
•9996^ o7«i2 
.9990,4822 
.9981, 3479 
.9969, 1733 
.99Dd, 9d19 



.9935k 7185 
.9914, 4486 
.9690,1586 
.9862,8560 
.9632,5490 



.9799, 2470 
.9762,9600 
.9723,6992 
.9681, 4764 
.9636,3045 



.9568, 1973 
.9537, 1695 
.9483,2366 
.9426, 4149 
.9366, 7218 



.9304, 1756 
.9238, 7953 
.9170, 6007 
.9099, 6127 
.9025, 8528 



.8949, 3436 
.8870, 0083 
.8788, 1711 
.8703, 5569 
.8616, 2916 



.8526, 4016 
.8433, 9144 
.8338, 8582 
.8-241, 2618 
.8141, 1551 

.8038,5686 
.7933, 5334 
.78-26, 0185 
.7716, 2458 
.7604, 0696 

.7489, 5572 



I ■*. 



1 37-2, 7733 
.7-263, 7437 
.713-:, 5044 



^Vsft. 



D. 


"• 


89° SCl 


fiR 


30 


87 


30 


86 


3U 


85 


30 


84 


30 


83 


30 


82 


30 


81 


30 


80 


30 


79 


30 


7B 


30 


77 


30 


7C 


30 


75 


30 


74 


30 


73 


30 


72 


30 


71 


30 


70 


30 


69 


30 


68 


30 


67 


30 


66 


30 


65 


30 


64 


30 


63 


30 


62 


30 


61 


30 


60 


30 


69 


30 


58 


30 


57^ 


30 


56 


30 


55 


30 


54 


30 


53 


30 


52 


30 


51 


30 


50 


30 


49 


30 


48 


30 


47 


30 


46 


30 


45 


30 


\ \J 


.^*- 
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» ■"' 

291 
291 
291 
291 
291 
290 

289 
289 
288 
287 
286 

286 

284 

283* 

282 

281 

279 
278 
276 
276 
273 

271 
269 
267 
266 
263 

261 
268 
266 
264 
261 

248 
246 
243 
240 
237 

234 
231 
228 
226 
221 

218 
215 
211 
208 
204 


D. 

0° 

1 

2 

3 

4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

41 
42 
43 
44 
46 


Sine. 


Cosine. 


90«> 

89 

88 

87 

86 

85 




2 

8 

13 

16 

23 




.0000, 0000 
.0174, 5240 
.0348, 9949 
.0523, 3595 
.0697, 5647 
.0871, 5674 


1.0000,0000 
.-9998, 4769 
4K)93, 9082 
:9986,2953 
.9975, 6406 
.9961, 9469 




.1045, 2846 
.1218, 6934 
.1391, 7310 
.1664, 3446 
.1736, 4817 


.9945, 2189 
.9926, 4615 
.9902,6806 
.9876,8834 
.9848,0775 


84 
83 
82 
81 
60 


30 
33 
36 
43 

46 

63 
56 
63 
66 
73 

78 
83 
86 
93 
97 

102 
107 
112 
116 
121 

126 
130 
135 
139 

144 

146 
162 
157 
161 
165 

169 
173 
177 
161 
1R5 




.1906,0699 
.2079, 1169 
.2249, 5106 
.2419, 2189 
.2588,1904 


.9816, 2718 
.9781, 4760 
.9743, 7006 
.9702, 9572 
.9659,2582 


79 
78 
77 
76 
75 

74 
73 
72 
71 
70 




.2756,3736 
.2923, 7170 
.3090, 1699 
.3265, 6815 
.3420, 2014 


.9612, 6169 
.9563, 0476 
.9610, 6651 
.9465,1857 
.9396,9262 




.3583,6794 
.3746, 0669 
.3907, 3112 
.4067, 3664 
.4226, 1826 


.9335,8042 
.9271, 8386 
.9206,0486 
.9135, 4546 
.9063,0778 


69 
68 
67 
66 
65 




.4383, 7114 
.4539, 9049 
.4694, 7166 
.4848, 0962 
.6000,0000 


.8987, 6404 
.8910, 0662 
.8829, 4769 
.8746, 1970 
.8660,2540 


64 
63 
62 
61 
60 

69 
58 
57 
56 
56 

54 
53 
52 
61 
50 




.5150, 3807 
.5299, 1926 
.5446,3903 
.5591, 9290 
.5735, 7643 


.8571, 6730 
.8480,4809 
.8386,7066 
.8290, 3757 
.8191, 5204 




.5877, 8525 
.6018, 1502 
.6156, 6147 
,6293, 2039 
.6427, 8760 


.8090, 1699 
.7986, 3651 
.7880, 1075 
.7771, 4596 
.7660, 4444 




.6560, 5902 
.6691, 3060 
.6819, 9836 
.6946, 5837 
.7071, 0679 


.7547, 0958 
.7431, 4482 
.7313, 5370 
.7193, 3980 
.7071, 0678 


49 

46 
47 
46 
45 


169 
193 
197 
201 
204 

\ 




Cosine. 


Sine. 


\ 



TABLE UI. 

TASauTTA from l** to 4 



































1 


.oooDw: 


1744< 


til 


■n 


.424475 


-ami 


2.S 






um 


ni 




4462'^ 


■m\f. 


27 


















; 


.0SS4O6 


ni*C- 


o.n 












.069927 


UKf- 


<H 


?H 


.487733 


imN 


^1 






I7Wi 


5 


n 


S096-iB 


vmn 
















■'■m'? 






.106104 


ITtMi- 


UP. 


w 


.554309 


WH2I 


;i,v 


: 


Amah 


17Tr 


OH 


m 


,677360 


rxm 


:(1 




































111 


,176327 


I7LI97 


0.H 


3:^ 
33 


.624869 
.64940e 
.674609 


24274 
£4819 


4J 












1" 


.212657 


H'(44 


1 1 


;J5 


,70020e 


■*()17 




13 


.230BeS 
.34932E 


B3Sb 
RS4I 


l.'i 










■w 


.726543 


■>6fi74 


50 


l& 


.367919 


IHTOb 


1.6 


M7 
36 


.7635 64 
.7612061 
.9097B4 






l> 


.286T4G 


inmi 




■'R»n7 


fiR 
















7'i 




.324920 


iwm 


It' 














f 


,34432? 


ns?'; 


■fl\ 




.669287 


l-HMfil 


7H 




.363970 








,.900404 














43 


,932615 
.96B6B9 


3*42 
;i374:i 


S.9 
9FJ 


91 


,333864 


?nn?R 


?■? 




^04026 


J03U.S 




4t> 


.100000 


DDUOU 


0.0 



TABLE IT. 

uiaiKTiftaiii45"UM°. 



46 




D. 






D. 


1.1355303 


61 


1.8040477 


4.0107809 


76 
















1.1106126 


ffi 


1.9626106 


4.7D46301 


6 




1.1603684 


64 


2.050303{ 


6.144S64C 


9 


60 


1.1917836 


G6 


2.1446069 


6.6T128I8 




61 


1.2348971 


HO 


2.2460367 


6.3137BI6 


1 


5V 






2.3568S24 


7.1153697 


2 














M 


1.376381S 


m 


2.60S0B91 


9.5143644 


M 




1.4281480 




2.7474774 


11.430062 


36 


1.4826609 


71 


2.9042109 


14.3006S2 


86 






Tf 




19.0S1136 


n 
















1.6642794 


71 


3.48T4144 


57.289962 


» 


«W 


1.7320609 T6 


3.132<KaB 


InGidle. 


90 
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TABLE V. 

By vbich to find the nine of mimutes. 



D. 








45 


• 




29089.57 


0.0365 


20569.37 


3.0166 


1 


29085.12 


0.1105 


46 


20207.17 


3.0688 


2 


29071.83 


0.1843 


47 


19839.00 


3.1188 


3 


29049.67 


0.2577 


48 


19464.73 


3.1687 


4 


29018.68 


0.3315 


49 


19084.43 


3.2165 


5 
6 


28978.87 


0.4055 


50 
51 


1869a40 


3.2644 


28930.20 


a4788 


18306.62 


3.3105 


7 


28872.73 


0.5521 


52 


17909.33 


3.3565 


8 


28806.47 


0.6255 


53 


17506.53 


3.4010 


9 


28731.42 


0.6983 


54 


17098.38 


3.4437 


10 
11 


28647.63 


0.7710 


55 
56 


16685.05 


3.4861 


* 28555.10 


0.8433 


16266.68 


3.5282 


12 


28453.87 


0.9155 


57 


15843.32 


3.5683 


13 


28344.00 


0.98n 


58 


15415.12 


3.6072 


14 


28225.48 


1.0592 


59 


14982.23 


3.6454 


15 
16 


28098.35 


1.1305 


'60 
61 


14544.77 


3.6822 


27962.68 


1.2015 


14102.92 


■ 1 1 
3.7183 


17 


27818.45 


1.2505 


62 


13656.72 


3.7627 


18 


27665.80 


1.3422 


63 


13206.40 


3.7866 


19 
20 

21 


27504.68 


1.4115 


64 


12752.03 


3.8187 


27335.27 


1.4822 


65 
66 


12293.82 


3.8506 


27157.46 


1.5505 


11831.80 


3.8800 


22 


26971.38 


1.6193 


67 


11366.20 


3.9088 


23 


26777.07 


1.6866 


6H 


10897.12 


3.9361 


24 


26574.63 


1.7543 


69 


10424.73 


3.9621 


25 


26364.07 


1.8211 


70 
71 


9949.22 


3.9883 


26 


26145.55 


1.8883 


9470.63 


4.0121 


27 


25919.02 


1.9538 


72 


8989.20 


4.0355 


28 


25684.57 


2.0188 


73 


8514.97 


4.0566 


29 


25442.30 


2.0883 


74 


8018.14 


4.0771 


30 
31 


25192.28 


2.1471 


75 
76 


7528.97 


4.0966 


24934.62 


2.2105 


7037.43 


4.1143 


32 


24669.32 


2.2727 


77 


6543.70 


4.1300 


33 


24396.55 


2.3350 


78 


6048.03 


4.1454 


34 


24116.32 


2.3961 


79 


5550.52 


4.1694 


35 
36 


2382a77 


2.4566 


80 
81 


5051.35 


4.1727 


•23533.92 


2.5161 


4550.60 


4.1844 


37 


23231.92 


2.5760 


82 


4048.52 


4.1950 


38 


22922.87 


2.6333 


83 


3545.10 


4.2033 


39 


22606.85 


2j6916 


84 


3040.67 


4.2111 


40 
41 


. 22283.90 


; 2.7477 


85 
86 


2535.33 


4.2176 


21954.17 


• 2.8033 


2029.13 


4.2221 


42 


21617.73 


2.8676 


87 


1522.45 


4.2272 


43 


21274.72 


2.9116 


88 


1016.22 


4.2294 


44 


20925.25 


2.96t0 


m. 


507.68 


, 4.2304 



I 
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TABLE VI. 

Natubal 8IHB8 for degr§e* and wumutet. 





M. 

1 
6 
16 
20 
25 
35 
40 
45 
60 

16 
20 
40 
46 

15 
20 
40 
46 

15 
20 
40 
45 

15 
20 
40 

45 

15 

20 
40 

4f^ 

15 
20 
40 
45 


Siae. V* . CkMine. 


59 
54 
45. 
40 
35 
25 
20 
15 
10 
6 

46 
40 
20 

15 

45 
40 
20 
16 

45 
40 
20 
15 

45 
40 
20 
15 

45 
40 
20 
15 

45 
40 
20 

1? 


M. 

15 
20 
40 
45 

15 
20 
4U 
45 

16 

20 

40 

.45 

15 
20 
40 
45 

15 
20 
40 
45 

15 
20 
40 

45 

16 
20^ 
40 
46 


Side. 


Cooiiie. 


46 
40 
20 
15 

46 
40 
20 
15 

46 
40 
20 
15 




.00029 
.00175 
.00463 
.00682 
.00727 
.01018 
.01164 
.01309 
.01454 
.01600 


.99999 

.79i790 

.99997 

.99995 

^ .99991 

.99989 
.99987 


70 


70 


/ 


.12620 
.12764 
.13341 
.13485 


.99200 
.99182 
.99106 
.99087 




H20 


^ 




-8< 


80 




.14349 
.14493 
.15069 
,16212 


.98965 
.98944 
.98858 
.98836 




89" 


890 




1* ■" 


10 




.02181 
.02327 
.02908 
.03064 


.99976 
.99973 
.99958 
.99953 




^;io 


8I0 




90 




.16074 
.16218 
.16792 
.16935 


.98700 
.98676 
.98580 
.98556 




880 


880 




2o 


20 




.03926 
.04071 
.04652 
.04798 


.99923 
.99917 
.99892 
.99885 




Rl,o 


8O0 




il* 


100 




87t> 


870 


.m94 

.17937 
.18509 

.18652 


.98404 
.98378 
.98079 
.98245 


45 ! 




30 . 


30 


40 ; 

20 
15 




.05609 
.05814 
.06395 
.0^0 


.99839 
.99831 
.99795 
.99786 




7(1, 


790 


1 




110 


110 






860 


86« 


.19509 
.19652 
.20222 
.20364 


.98079 
.98050 
.97934 
.97905 


45 
40 ! 




40 


40 




.07411 
.07556 
.08136 
.08281 


.99725 
.99714 
.99668 
.99657 


20! 
15 




70.. 


780 


1 




120 


120 


> 




850 


850 


I 




.21218 
.21360 
.21928 
.22070 


.98079 
.97692 
.97566 
.97534 






50 


50 


45 1 




.09150 
.09295 
.09874 
.10019 


.99580 
.99567 
.99511 
.99497 


40 1 

20 

15 




770 


770 


I 




840 


840 


\l^ 


130 






60 


60 


.22920 
.23062 
J23627 
.23779 


.97338 
.97304 
.97169 
.97134 


[ 


1 


.10887 
.11031 
.11609 
.11754 


.99406 
.99390 
.99324 
.99307 


45 . 
40 
20 
15 

1 




830 


830 


\ 


760 


760 




-r 


Cosine, i BVnc. 


\ y. 


^>wtoft. Sine. 


IL 



TABLE TI. 



~sr 


Sioe. 


CMlne. 




-mT 


BlRE. 


Cotine 




















20 

40 

46 


Ji4616 
.24TS6 
.2BK0 
.26460 


.96923 
.96387 
.96742 
.96705 


40 
20 
15 


20 
40 
45 


.36'244 
.36379 
.36921 
.37056 


,93201 
.93148 
.92935 
.92881 


45 

40 
20 
16 






75= 








68= 




















20 
40 
45 


.26303 
,24756 
.27004 
.27)44 


.96470 
.96987 
.96285 
.96246 


45 

40 
20 
16 


16 
20 
40 
45 


.37999 
.38638 
.38671 


.92654 
.92499 
.92276 
.92220 


40 
20 
16 






74= 








67° 








IIP 








230 




30 
40 
45 


.2T93i 
.28123 

128820 


.96005 
.95964 
.95799 
.95757 


40 
20 
IB 


IB 
20 
40 
45 


.39474 
.3960S 
.40141 
.40275 


.91879 
.91822 
.91690 
.91531 


46 
40 
20 


















IT 

20 
40 


.396B4 
.29T93 
.3034B 
.3M86 


.0560. 
.94469 
.95285 
.96240 




■20 
40 
45 


.41072 
.41W 
.41734 
.4191)6 


.91176 
.91116 
.90876 
.90814 


IT 
40 

15 






























2S° 




15 

20 
40 
4B 


.31316 
.31454 
.32006 
.33144 


.94970 
.94924 
.94740 
.94693 


2(1 
15 


40 

^6 


.42657 
.42798 
.43313 
.43445 


,90446 

^90133 
.90070 


40 
20 
16 


































ZO 
40 
4B 


.32969 
.33106 
.33636 
.33702 


.94409 
.94361 
.94167 
.94119 


45 
40 
20 
15 


IS 
■iO 
40 


,44227 

44359 

,.44880 

.4B010 


.89687 
.B9623 
.99363 


40 
20 
16 






- 7(1° 






63= 


63= 




















IB 

20 
40 
IS 


.34612 
.34747 
.35297 
.35429 


.93819 
.93769 
.93666 
.93514 


40 
IS 


15 
■iO 
40 
45 


.46787 
.46917 
.46433 
,46561 


.BB83S 

!ee499 


40 
20 
15 




6«> 




K"0 








Corini-. 


Sine. 


M. 




CoBlne, 


BiBB. 


M. 



M. 


Bfar. 


CortM. 


_ 


JL. 


Sine. 


CoalM. 






28= 




360 


35° 




IB 
20 
40 
4S 


.47332 
.47460 
.47971 
.48160 


.88089 
,88020 
.87743 
.87645 


45 
40 
2D 
IB 


15 
-20 
40 
45 


.57716 

.57833 
.58307 
,68425 


,81664 
.81680 
.81242 
.81167 


46 

40 
20 
16 


















-rr 

20 
40 




293 












.48987 
.49496 
.49622 


.87178 
.86392 
,86(5211 


40 
15 


20 
40 

45 


,59131 
.69249 
,69716 
.59832 


.80644 

!802i2 
.30125 


40 
20 
15 






6D° 






53= 


63° 
















37= 




IE 
30 
W 

45 


.80377 
.60603 
.51004 
.61129 


,86384 
.B6295 
.86015 
,85041 


40 
20 
IS 




.60529 
,60645 
.61107 
.61?i2 


.79600 
.79512 
.79158 
.79089 


40 
20 
15 




















31" 


31" 








38° 




IB 
20 
40 
46 


.51977 
.52002 
.52498 
.52621 


.95491 
.85416 
.86112 
,85035 


40 

■io 

J6 


15 
20 
40 


,61909 
,62024 
.62479 
,62592 


.78532 
.78442 
,78079 
.77988. 


46 
40 
20 
15 




58" 












40 
20 


20 
40 


320 








31° 




.53361 
.53494 
,53975 
.54097 


,84573 
,84495 
.84192 
.84104 


40 
IB 


20 
40 


.63271 
,63383 
.63832 
,63944 


.77347 
.76977 
.76984 






57= 




























'IB 
20 
40 
4B 


.54939 
.54959 
,55436 


.83629 
:P3!47 


40 
20 
15 


20 
40 

46 


.64612 
.64723 
.65166 
,65276 


.76323 

!75851 
.75756 


40 

20 
16 














49° 




20 
40 
4fi 


.66280 
.66401 
,56880 
.57000 


,93659 
.32577 
,92248 
,82166 


IT 
40 
20 


20 
40 

i6 


.66935 
.66044 
,66480 
.66589 


.75134 
,75088 
.7d703 
.74606 


-sr 

40 
20 
16 












4BO 








COIKIB. 


Sine, 






C«.ine, 


Sine, 





NATTBAL GIKES. 



TABLE TI. 



H. 


Slu. 


0asli». 




M. 


Sloe. 


Coalne. 


~ 










45 


.(i904fl 
.69161 


,72337 
.72236 


IB 


40 
45 


.67344 
.6TT73 
.67SS0 


.73924 
.73631 
.73432 


20 
IS 


4eo 


46" 




IT 
20 
40 
45 


44= 


.71630 
.7iS2H 
.71121 
.71019 


IT 
IS 


.69779 
.69883 
.70:i9e 

.70401 




47» 






I 








.66634 


72937 
72737 


|_ 


— 


46= 


46= 









400< Table II, conttiiiiB sines for d^i¥«B only ) but by the number 
oh tbe outside of tbal table, maj be found the sine for minntea to 4 or E 
places, BUfficiendy exact. 

RuLS. Take six plicbb of iigUTesout of B&id table, for the 
siHB or TBB DBORBBS ; then multiply the given minatee into 
the number on the ovthidb coluiin, tbatBtande agniiiHt tsosb 
dbobbeh; and add t&b product to THAT sine, and it will give 
the DBG&BBB AND MiNUTBa required. 

EiAMFiB 1. Find tbe Bine of 26" 19', Ant. .427615. 

2. of 39" 42^. Ana. X$I7I. 

3 of 42° 39". .diw..6776I6. 

401. To find the sine of minnta to 7 plackb by tAblb V. 
Rule. For all minutes below 26, take two flgures of decimals 
of the number in the third column, and add an unit to the second 
figure ; then multiply the hihdteb into that number*, and sub- 
tract the product from the number in the second column ; mul- 
tiply the remainder by the minutes, end add the intbgbbb to the 
sine of the degreet taken out of table 2d, and it will give the 

SINB BBQVIRKO. 

NOTEl, For all minutes (roDi2St(iS9, takes declmils In lbeMcDlumil,(wlll|. 
out uiy addillDn lo ihe 'JA flfure,) and proceed He before. 
9. For all minutee AmaSSIoSB, takeattUgjlfiirMinll»3dH)Iiuiui. 
ExAUPLS 1.' Find the Bine of 23° 17'. Aru. .3962837. 

2. of 36" 49'. Ana. .B861936. 

3 of 620 61'. Ant. .7970672. 

4 .■ of 430 66'. Am. .6938209. 

102. To find the degreet and m-iniUet anawerinff to onjrrine, ciit«n 

Rule. Find the nearest kbit lbbs in table 2d, and Bubtract 
it from the given binh ; divide the remainder by the number in 
the outer column against said next lbbh sikb, and the quotient 
will be the Ml votes. 

NOTE. TiKflTenaineiiuutcantaiDJiineptuea. 

■ Al«v< nuiolBt'nrn 4jw)a»l«. 
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Ex. Whai are tke dagreet and minniwt anaveriiig^ to .727846 '^ —— 
.5236781 JWtmi An*, to last, ^ff 

4M* To fiDd the derreea and ihinntro a uawe r in g to any oivsn tas- 
OBBT (wmch mQit alwaja ooDtain 6 plaoea.) 

RvLS. Sohtnct the tangent raxr lbss found in the taUe, 
trom the oitbv TAxaKiiT, multifdy the UMAiitDBK by 60 ; divide 
this product hy the number in the thied coi.um2t, against imi 
next le9S tmngent, and the quotient wUl be the mihutks. 

44I4« The LKAST Lno of any kioht ajtoued jnuAneUt 
divided by the oBnAner, gives the tahokht of the lsast 

404 A* The GBBATBST LBo, divided by the sihe ot m 

OEBATBST ACUTB AHOLB, giveS the HTPOTBHU8E ; and thOLBASf 

LBO, divided by the sinb of the least ahole, gives the same. 
406« EiTHBB LBO divided by the hypotbeube, gives the 

CIINB OF THE AEOLE OPPOSITE THAT LEO. 

4O0« ^ EVERT PLANE TEIANOLE, there are SIX THIHSB, 

namehr, three sides, and three anolbs. Three of these 
most be given to find the others, and among these TBRiir 
there most be at least one side. 

4O0 A* ^^ ^'^ TRIANOLE, the SUM OF ALI. THE ANGLES k 

equal to TWO right angles, or 180*^. 

407* The sides of triangles are proportional to each 
other, as the sines of their opposite angles. 

Ex. Given two sides = 24 and 30, and the ang'le opposite the former 
^ 53° 3(y, to find the other Bide and ang-ies. 

Ana. the other side is 22.95-f-, and angles 76° W and 50*» ft'. 

408* When two sides and their contained ang'le, are given to find the 

remaining side and angie, 

Rule. As the sum of the two given sides, is to their diy^ 
verence ; 80 is the tangent of half the sum of their oppo- 
site angles to the tangent of half the difference of those 
angles. 

Then if we add the half dijfference of the angles, so found, to their half 
Hum, it will give the grbatsr angle ; and subtracting' the same, will 
leave the lessee angle. 

Ex. Given two sides := 64 and 47, and contained angle 31^ S', to find tbr 
other side and angles. 

Ans, the other side is 34, and angles 103° 15^, & 45° 37 . 

409. Two sides, and the included angle of any triang-le, being giveu 

to find the area. 

Rule. Multiply the half product of the two given sides. 
hy the sine of the included angle 

410. The area, contained angle, and one side of any triangie, given 

to find the adjoining side, including the angle. 



* Bee An.?9%)aji&\h««n!bm^^«a\fie(u:e. 
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RtJLB. Multiply the bihb of thh ntchxrovu ahglb into the 
oiYKN siDKy and bt the peoduct divide the doublk abia. 

411* The DOUBLB ABBA of any triangle divided by the 
PRODUCT of any two of itb sidbb, gives the simb of thb jjigle 

BBTWBB9 THOSE SIDB8. 

4rl2. Draw AB = 11, y^ 

AC = ^, and BC = 13 ; y^/ 

then as AC (= 20) to AB+ yL ^1 

BC (24) : : so BC — AB • yi^ I 

(2) : to the diff. of Ad and ^X -/ 

dC=2.4. (Art. 349.) The ^ © 

halfdiflr. 1.2, addedtoi AC X \ / 

= 10, gives lie = 11.2; and yi^ \ / 

taken from \ AC (= 10) ><f ^ / 

lea ves Ad = 8.8. Then a ^ H 1!^^-.-^.^?- , 

t/ll»— 8.8»= a.6 = Bi«. \.^ A-^'^ 

4rlJ8 <»• To find the angle ^/^^^^ ^ 

BAC, divide Bi« (6.6) by "^ ^^-^sf 

BA (11), and it gives .6, the c 

natural sine of that angle = 36<> 52'*. 

41 S *• The angle AB<i=: the angle AC/, because the an- 
gle BAD taken from 90^ leaves both the one and the other, 
whose natural sine is .8 = 53^ 8'. 

Hence .8 X 11 (ABj giveg8.8 (Ad), and ^ x 20 = 16 (A/) ; also 1&— 11 = 5 
(B/), and .6X90=12 = . 

4ia c. Multiply the sine of the angle BCA (.507692) into 
AC (20), and it gives Ac = 10.15384. 

41^ d. Multiply AC (20) into Brf (6.6), and it ffives the 
BOUBLB AREA of the triangle ABC "= 132 ; which divided by 
either side of the triangle, gives the perpendicular. Raise 
the perpendicular on that side, and it shalT include th^ sinslb 
abba. Thus, 

1. AC = 20 ) 132 ( 6.6, Bd. 

2. AB = 11)132(12, C/. 

3. BC = 13 ) 132 ( 10.153S4, Ac. 

Tlib saimlement of the angle ABC is .923077 =: 67<>23', wbicli taken firom I80^t 
leaves 113^ 37', the angle ABC. Therefore, 

let. Given the ang'le BAC, the side AC, and the area ; required the 

side AB. 

4X% ^* Rule. Divide the double area by tihe given aide, 
and it gives the pbrp. opposite the given angle ( = 6.6) ; then 
as .6 : 6.6 ; : 1 : 11 = AB. 

2nd. Given the same ang'le, the area, and the side AB ; required the 

side AC. 

4k\^f' Rule. The double area divided by the given side 
* To find the angle ABC,13 ) 6.6 ( = .507602= 30° 86' 38". 
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ABy^vestke perp./D (=12): then as .6 : 12 : : 1 :20 = AC, 
the side required. 
3d. Given the angle BCA, the area, and the side BC ; reqvured the 

side AC. 

412 g' 7^ double area divided by the side BC giwst tie 
PBRPKNDicuLAR oppustte the gtveu angle, (= Ae) = 10.15384; 
as .507692 : 10.15884 : : 1 : 20, AC. 

413* ^^ PRACTICAL BURTETiNo, the angle ABe would be 
found by the compass ; but it may be found in the figure. 

Thus r—Take the sum oMlie angles BCA & BAG <=. 670 220 fromflF. 
leaves BAe = 22° 38^ this taken again from 9(P, leaves the angle di 
-=: 67^ 22' ; then as the sine of this angle : to perp. Ae : : so radius (1.) : to 
BA =11. And as tl^e sine of the angle CBA : to the perp. 12 : : so nMfin 
: to BC = 13. Moreover; if the angle A, be multiplied bv the side AC SQi 
it will give/C := 12; this divided oy BC= 13, gives ^e supplement of 
the angle ABC = .923077= 67° "23' ; and Ae divided by AB gives the auat. 
Consequentlv/C dj\'ided by the sine of the su^^lement of the angle ABC 
g"ives tne side BC. 

414r« If the diameter of a 
certain wheel, having 8 arms, 
be 20ft. 4in. ; what will be the 
length of a^tring that will reach 
from the out end of one arm to 
the out end of another 1 



As 113 ; 355 : : 244 



766^^2^, 



cir- 



. urn. Then \/2 AC* = 172.5344- 
.^^B ; the half of this is 86.2674 = 

AD or DB. Again, v/aD^-I-AC* 
- DC = 86.267-f- ; which taken from 
122, leaves DE =35.7 33. Conse- 

f[ucntly, Vde»-|-AD8 = AE = 
y3.3742-filwfi.* 

414 a. A maple 104 feot hisrh, standing on a horizontal plain, breaks anil 
hangs on the stump, po that the top rests on the ground at 52 feet from 
the upright part ; required its height. 

Let a represent the height of the tree, and.b the basie or distance froB 

it ; then — — _ = 39, the answer. 




* Or, by NATURAi, sines, as CAD (GT® 30') = .923879 : 122 : : ACE (45») = 
.7071067 : AE = 93.374+ as before. In like manner, if we have thecliord,ortbe 
fide of any regular inscribed polygon given, we may find the radius by the follow- 
iiig proportion : 

As the length of the chord, (or the side of the polygon,) : is to the sikk or tec 
ANGLE at 'the centre : : so is the the sine or thk anoli between the choi^ awi 
cither radius : to the length of the radius. 90^ In this case, the angle at tiK 
centre will always be given, because it will be some known part of SeOdegiees. 
and the other two angles will be given, because, (since the sum of the angles of tfj 
triangle is equal to 180 degrees,) either of these will evidently be on« halt th« va- 
rKRKNcie between the angle at the centre and 180*». 
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416 • IftheDIAMBTBHOF 

A DOLLAR be 1.54 inches, how 
many may be laid on an acre 
without doubling ? 

If the dollars be laid compactly, six 
dollan will touch one ; so that each 
dollar will occupy a sptuce equal to its / 
dicumscribinc hexagon. Therefor^ <' 

As the cosine BCD «NP) = .860Oe»l \ 
: to DC = .77: : so is the sine of BCD \ 
(30°) = .5 : to DB = .44456 ; which 
muItipUed by DC ( = .77) gives the 
area of the whole triansle ABC = 
.34S311. This multiplied by 6, the 
snunber of such trian^es, gives 
.90538662Uie area of the hexagon. 
Bence w73640f the square inches in an 
acre, divided by the area ot the hexa- 

Sn, gives 3064065, the number of dol- 
rs required. 




mSOBTiTi A NSOPS QVBSTtOlTS. 

1. From mirBTT takb foktt, 
From portt tajlk tbh ; 
Subtract six prom sixty, . 
Abs what rbmaxms thbn % wf»«. 134. 

2. What is the difference between six dozen doEen, and half a dozen 
dozen? Ans. 792. 

3. Jacob by contract was to serve Laban for his two daughters 14 years ; 
and after he had accomplished 11 years, 11 months, 11 weeks, 11 days, 
11 hoars, and 11 minutes, how long* had he to serve? 

Ana. ly. llmo. Stv. 2d, I2h, 49m. 

4. Just fifteen pair of ladies* gloves 
For ninety dimes had I ; 
How many pair of that same kind 
WiU forty Mgles buy 1 Jtms. 666. -f 

6. What part of 9 pence is | of 7 pence ? Ans, |4. 

6. When the air presses with its full weight, in very fair weather, it 
may be demonstrated, that there presses upon a human body about 
33SiD5 pounds of that fluid matter ; and in foul weather, when the air is 
most hght, only 30624 pounds : what difference of weight? 

Ans. 3281 pouTids. 

7. If the third of eight be four. 

What is the fifth of twen^ more ? Ans, 84. 

8. What part of 3d. is 3 cents? Ans. ||! 

9. How far from the end of a stick of timber 30 feet long, must a lever 
be placed, so that two men may each carry as much at Uie lever, as 
a wird man at the end of the stick ? 

Divide the length of the stick by the number of men ; and half the quotient will 
be Um length required. Aue, Sft. 

10. A woman bought a certain number of effgs at 2 for a cent, and as 
many at 3 for a c^it ; and sold them all out at we rate of 5 for 3 c^ts, and 
by so doing lost 4 cents r how many eggs had she? Ans, 240. 

11. A harmless dove was soaring high, 
To stretch her wings in spaeeh— 
At length a hawk did her espy^ 
And gave the dove a cbaae *, 
Just fbily ehaiBB were thea between 
Tluiie nids as we ooiOd vtatr—- 
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While the poor do^Hlew aeveateen, 

The hawk jiut twen^-twv ; 
The hawk panued with all his streiigll], 

As thoee who saw did say—- 
Then tell the chains he flew in lengtbi 

Before he caught his prey. Jnt. IX 

12. A man sold cloth at lis. 6<i, whereby h^ gained 16 per cent; bot 
linding* it better than any in market at that price, he raiaea it to 1&.; I 
lenuuul what lie gained per cent, by his laat sale ? Ans. 20 per eni. 

13. The largest of the Egyptian pyramids is square at the base^ and 
measures G9a feet on a side ; how much ground does it cover 1 

Ana. llacre«40nb. 

14. The wheel of a perambulator turns just once and a half in a rod; 
.hat is its diameter 1 Ans. Zkftct. 

15. A country clown addressed a charming belle, 
Who in both wit and learning did excel ; 

Tliu youth, unskilled in numbers, i» will show, 

Desirous was the lady's age to knotir— 

When nhe replied with a majestic air. 

With piercing words peculiar to the rair, 

" My age in Huch if multiplied by three 

Two-sevenths of that product tripled be— > 

The square root of two-ninths of that is four, 

Now tell my age or never see me more.'* jins. 38 yM»- ' 

IG. iSoId goods for $588, and by so doing lost 16 per cent., whereas in 
dealing I ought to have cleared 25 per cent. How much did I sell them 
under their real value 1 Ans. tSSSi. 

17. Agreed for a platform to the curb of a round well, at 7id. per fool: 
the inward part, round the mouth of the well, is 36 inches in cuameter, 
■aid the breadth of the platform to be 15i inches; what will it come tol 

1 Ans. iOsAOd.iiqri 

16. A hor»c in the midst of a meadow suppose, 
Made fast to a Htake by a line from his nose. 
How long must this line be, tha^feeding all round, 

Permits biui to graze just an acre of ground 1 .^ns. 117 ft. 9m 

19. Laid out in a it^t of muslin $500, but upon examination 2 partem 
7 proved to l>c damaged, so that I could make but 5s. 6d. per yard of it 
.'ind by so doing- lost 863 ; how must 1 sell the undamag-ea muslin per ell 
Enf^lish to clear 50 per cent, on the whole? ($1 = 8s.) Jins. 15?. 

20. Required the chllcrence between the area of a circle, whose radiu-* 
1>! 50 yards, and its greatest inscribed square. Ana. 2654 square yar^- 

21. There is a set ti*ni of a tree 25 inches over ; I demand the difference 
• 'f the area.p of the inscribed and circumscribed squares, and how mud 
*hev diflbr from the area of the section. 

Ans. 312.5, ditf<M once of the squares ; the former is 178.375 inches less 
nnd the latter 134.r:5 more than the section. 

22. I ant constrained to plant a grove, 
To entertain the nymph I love ; 
This simple grove I must compose, 
Of nineteen trees in nine straight rowi 
And in each row five trees dispose 
The distance of each outside tree, 
That's in this grove tive rods must be ; 
Then tell the length of golden wire. 

The CIRCLE OF IT will require ? jJns, 55.845 rods A 

U'S. A gay young fellow soon got the better of ^ of hia fortune ; he then 

fave £1500 for a rommission, and his profusion continued till be had 
ut j£450 left, which he found to be just | of his money, after he had 
purchased hia rrmimission ; what was his fortune at first ? Ans. j£3780. 
24. ^ - Edmuivd \ cw\ ^\bjci^ iovxx ^^^ «i^ ^^a to make precise- 

fy F tool ^ 



vs, I 
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25. Tubes may be made of gold, weighing not more than at the rate of 
Y^j of a grain per foot ; wiuit would oe the weight of 0uch a tube, that 
would extend across the Atlantic, estimating the distance at 3000 miles '^ 

Aru. lib. Qoz. Qpwt. ^r^gfS. 

26. Three men bought a grindstone of 60 inches diameter ; I demand 
bow much of its diameter each must grind off to have equid shares, if 
one first grind his share and then the next, until the stone is ground 
away 7* 

i Ist must gffind 9.176172 inches of the diameter. 

A7is.<2d 11.967316 

C3d 28.867513 .* : 

27. A round mash tub is 46 inches at the top and 36 at the bottom, and 
its pcrp. height is 50 inches ; how many beer gallons will it hold 1 

ilTW. 229.3631 
28. One hundred dollars you divide 
Between two worthy men, 
That when each part is fairly squared, 
The difference is but ten. Jins. 950.05, and $49.95. 

^. A younger brother received j£1660, which was just -J^ of his elder 

brother's fortune, and 5| times the elder brother's fortune was J as much 

again as the father was worth ; pray, what was the value of his estate 7 

-an*. £19166 14s. 3frf. 

30. A certain tower on one side of a street is 249, and another on the 
opposite side is 219 feet ; now, allowing the street to be 396 feet broad, 
whereabout in it must a ladder be pku^ed, so a« to reach the top of both 
towers 7 Ana. IQOJLfrom the highest tower. 

31. A and B can do a piece of work in 6 days ; A can do it in 7 days ; in 
what time can B do it 7 Ans. 17i days. 

32. Suppose two wheels, the one 12 feet, the other 12ft. 4in. diameter, be 
placed on an axletree 8 feet long, and set rolling on a plane till they de- 
scribe a circle ; how much groimd will the larger wheel circumscribe 1 

Am. 102.74455. rods. 
33. Old John who had in ccedit Uved, 
Tho' now reduced, a sum received ; 
This lucky hit's no sooner found, 
Than clam'rous duns came swarming round ; 
To th* landlord— baker— many more, 
John paid in all, pounds ninety-four. 
Balf what remained — a fiiend he tent, 
On Joan and self one-fifth had spent ; 
And when of all these sums bereft. 
One-tenth of th* sum received had left ; 
Now show your skills, ye learned youUis, 
And by your work the sum produce. *9n8. X'141 . 

34. A & B arc on opposite sides of a circular field !268 rods about ; they 
begin to go round it, both the same way, at the same time ; A goes 22 
rods in 2 minutes, and B 34 rods in 3 minutes ; how many times will 
they go round the field, before the swifter overtakes the slower 7 

Ana. A uiU go 16|. and B 17 times. 

35. A fellow said when he counted his nuts 2 by 2, 3 by 3, 4 by 4, 5 by 
5, and 6 by 6, there was still an odd one ; bat when he told them 7 by 7, 
they came out even : how many had he 7 Ans. 721. 

36. A, B, &> C can complete a piece of work in 12 days ; A can do it 
alone in 23 da3rB, and B in 37 ; in what time can C do it 7 Ans. 77m. 

37. Required the side of a cubical box that shall contain a ton of air 7 

Ans. 30.64-/ccf. 

* Square the diameter, and divide the square ky the number of men— subtract 
the quotient from the square, and the square root of the remainder will be the ai 
aveter of the stone, after the first has grotmd his share. • 
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{M. A Iuidc4 num twoimi^ten had, 

And both were very fUr; 
To emth he nve a pieee of land, 

Ona round die oUier aquan: 
At forty ahilUagii to an acre, 

Each piece Its value had ; 
The money which did comiiaai each. 

For it exactly paid ; 
If *cro« a ahilOng be an inch, 

(As it la very near ;) 
Which had the better fortune ; ahe 

Who had the roond, or aqnare 1 
The nomber alio is repaired 

Of acres each did own ; 
And now, good sir, yoo are desired 

To make those muabers icnown.* 

.'lus. The one Who had the square had the bettw fortune by £3&!S2 S«. 5i. Ik 
s<liiare contains 69796.4, a^d the round 40963.31456 acres. 

39. A & B cleared, by an adventure at sea, 45 euineas, which was ffi 
per cent, upon the money advanced, and with which thej agreed to pV' 
«;ha0e a genteel horse and carriage, whereof they were to have the we a 
proportion to the suma adventureo, which was fotUHl to be 11 to i, tf 
often as 8 to B ; what sum did each adventure ? 

Aiu, A £104 4*. 2|^ B £7b I6f.9^. 

40. I would put 20hhd. of London beer into 10 wine pipes, and desire to 
know what the cask must hold, that will r^peivc the difierence. 

Ana, 474^ betrgalku. 

41. Suppose a lifht-house built on the top of a rock ; tne distance be- 
tween the place dT observation and that part of the rock level with die 
rye 62U yards ; the distance from the top of the rock to the place of ob- 
servation 846 yards, and from the top ot the light-houee 900 yards; the 
Jirijrht of the hg-ht-house i«i required. Ans. l%.Tiyd^ 

40. A wretch, who spumed the virtuous path below, 
To heaven above by other means would go : 
He by mechanic art a ladder raised, 
Its height the vulgar and the learned amazed ; 
Thus Jacob did, said he, and why not I 
Scale heaven an well as he 1 at least 1*11 try.-— 
He mounts his ladder, rapidly ascends. 
And bids adieu to all terrestrial friends. 
\nw wrapped in clouds unpierced by human eye?. 
And now euvironed with the azure skies. 
But now a ball red-bot he lets fall down, 
Which fires a cannon at the base, whose sound 
Ascends his ear, in thrice the length of time 
The ball was failing from this height sublime. 
Ye sages tell if he to heaven has got. 
Or how far soaring from this earthly spot. 

^us. 123592 feet = 139 mdai 

U. What istha difference between half a solid foot, and half a foot 

^olid 7 Ans, 648 tncAff. 

44. Suppose a perfectly straight trough, 2000 miles long, (its sides being 
extended at pleasure and ends open,) to be placed on this giohe ; and sup- 
pose water be admitted at the centre ; to what depth wul the water ob- 
tain before it will begin to run out at each end ? (earth's diam. 7964m.) 

^ . » « i.j , r ^n*. 123.6 m*fc*+. 

45. A lent B a solid stack of hay, measurmg 20 feet every way ; some- 
time after B returned one measuring 10 feet every way : w^tuit partof tht 
^iay remains due 7 ' Ans, i- 



* The side of the square and the diameter of the circle are equal. 
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46. Suppose the diameter of the base of a conical ingot of gold to be 3 
inches, and its height 9 ; what length of wire may be expected from it, 
without loss of metal, the diameter of the wire being y^ (Murt of an inch 7 

Atis, 4m. 83re^. ^. 

47. On the rouETH of jult a pole was erected. 
Composed of six pieces, and nicely connected ;• 
Two feet and six Inches it measured around, 
On the place where it stood at the top of the ground ; 
The form was a cone in surface complete, 
The height of the same was twice sixty feet: 
What length of 4nch riband, inrocured at the shop, 
Will wind round the pole firom bottom to top. 
And have it lay smooth, and plain to be seen. 
By leaving a s^use of five inches betweoi 1 jItu. 036 feet 

48. When 11 swaths, each 6 feet wide, were mown about a acmare mea- 
dow, ono-half the grajsa was cut; how many acres were in said meadow? 

. Ans. 4.6627415294329. 

49. A had a beam of oak timber, 18 inches square throughout, and 25 
leei long ; which he bartered with B, for an equilateral triangular beam 
of the same length, each side 24 inches ; required the balance, at 16d. per 
foot? Ana. 17» 3^. 

■iSO. A person, being asked the time of day, answered, that it was between 
4 and 5, and that tl^ hour and minute hands were exactly together ; re- 
quired the time. Ana. 21«&.m. (ifler 4. 

61. A cistern has 2 pipes to suppl]|r it : by the first, it may be filled in 45 
minutes, and by the second in oo ; it has likewise, a dischanpng pipe, by 
which it may, when full, be emptied in 30 minutes : now, ifuiese 3 pipes 
be all left open, in what time wul the cis^m be filled') 

Ans, 2h. 21m. 25^8. 

52. I dropM a ball from Jaekson*s bridge, 
Its height above the stream to tell— 
A pendulum two feet in length, 
Made six vibraticms while It fell ; 

Can you in numbers fairly show 

How liigh this lofty bridge must bo 
Above the stream that glides 6elow. 

The feet and inches show to me? Jlns. Q15 ft. 10.54tR. 

53. A, B, and C are to share jglOO, in the proportion of 1, J, and J, re- 
spectively ; but C dying, it is required to divide the whole sum properly 
between tlie other two. 

Aris. A must have j£57 2*. 10^., and B £42 17*. 1^. 

54. Bought a horse, which I^old a^in for $66, and gained as much per 
cent, as the horse cost me ; what did I give for it ? Ana. $40. 

65. If 12 oxen will eat 3i acres of grass in four weeks, and 21 oxen will 
cat 10 acres in 9 weeks, how many oxen will eat 24 acres in 18 weeks, the 
g>rass being allowed to grow unirormly? 

As^^^ : ^J^ :: 3* : 13i. Then 13i - 10 = 3i acres, 

increase of 3 acres in 5 weeks. Whence, 

As \ ^\^ \ ^^^ ^ : : 3t : 21 acres. Then 21 -f 24 :;: 46 acres. Again, 



As j 31 '. 45 ( ' ' ^'^ * 3^ oxen, Ans. 



56. A person would hew a stick of timber that is 12 inches square, into 
an octagonal shape ; where must he strike the lines 7 

Ana, 3i xTichtafrom ecich comer 

* Equal to 9 weeks — 4 weeks. t Equal to 18 vreeka ^ \^^<€iKa. 

16* 



ITS ABITHXSTIC. 

• 

57. I placed a bowl into the itorai, 
To catch Um drops of nin — 
A half a globe was Juat its fonu, 
Two feet aeroai the same ; 

The stonn was o*er, the tempest past, 

I to the bowl repaired— 
Six Inches deep the water stood, 

It being measured fhir ; 

BuppoM a cylindor, whose base 

Two feet across within, 
Had stood exactly in that place. 

What would the depth have been ? Ahb. 3.5 tscto. 

53. A general, disposing his army into a square battalion, found he bad 
'231 over and above, but mcreaaiug' each side with one scddier, he wasted 
14 to fill up the square ; how many had he ? Ana. 1900ft 

59. There are three horses, beloiiuginff to different men, employed as s 
team to draw a load of salt from Newburyport to Boston, for ^4 10*. : 
\ and B are supposed to do ^ of the work ; A and C JL ; and a and C 
f^ of it ; they are to be paid proportionally : can you divide it as it ahouki 
be? C Knout have £1 15«. 5I|}( 



( A naut have £1 lbs. b^l 

An8,\B j60 16». 7AU 

( C £1 lis. iiyM 



GO. Suppoae a horse fastened to a poet three feet in circumference, by a 
rope 11 J yards lon^ ; how many miles will be have to travel to wind up 
Jherope? An». 22m.^\\f». 

61. I^ during ebb tide, a wherry should set out from HaverhiU to come 
down the river, and. at the same time, another should set out from New- 
buryport, to ffo up the river, allowing' the distance to be 18 mile»; suppoar 
the current forwards the one, and retards the other, li miles per hour: 
the boats are equally laden, the rowers equally good, and, in the coinnioD 
way of working in still water, would proceca at the rate of 4 miles per 
huur : where in the river wUl the two Doats meet 7 • 

Ang. 12 m, ZJiir. from HaverhiU 

62. There is an island 50 miles in circumference, and three men star 
together to travel the sitmc way about it; A goes 7 miles per day, B S 
xnd C 9 : when will they all come together again ? Ans. in oO days. 

63. Suppose a man 6 ieet hisfh to travel round the globe ; how much 
larger wul the circle be described by his head, than that dc^8c^ibcd bv 
his feet 1 Ans. 37.699 /«' 

64. Just risiug from the sea I've seen, 

When stationed in the shrouds. 
The lofty peak of Teneriffe, 

That penetrates the clouds-* 
■ Just fifty leagues from it was I, 

My reckoning being true, 
And fVom the water to my eye, 

The feet was eighty- two; 
Suppose these observations Just, 

To make the question brief, 
Above the level of the sea, 

How high is Teneriffe 1 Jlns. 2.4331 milti 

65. A, B, and C bought a house for 91000 ; says A to B, C, give me i o! 
your money and I can pay for the house ; says B to A, C, give me \ oi 
your money and I can do so too ; says C to A, B, give me ^ of yom 
money and I alone can pay for the house : how many dollars had each'? 

Ans. A $626^, B 9719^, and C $7755^?= 

Wt I have four weights in ray possessioxi, which tc^ther nuJce forty 

"«d with which I can weigh from one pound to forty : required 

•<1 Ans. 1^3, 9, and?:. 



{ 
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G7. Divide one shiUixig among' three men, and eive the second i more 
than the first, and the laat i more than the secom^ 

iliw. 2J4rf, 333d, and 5J,rf. 

68. A father dyin^, left a sum in cash, to be. divided amon«r his four 
sons, in such a manner, that A's share together with i of the other three ; 
B's with i of the other three ; C's with ^ of the other three ; and D's with 
J of the other three, may always make $137. What was each son's share '! 

Ans. A's 047, B's t77, Cs $92, and D's $101 . 

69. A merchant has four kinds of cloth, marked A, B, C, D; 

E bot. of A 24 ycfo., of B Bycfo., of C 12 yd*., & of D 3 yds,, =$123 : 
P bot. of A 6 . . ., of B 9 . . ., ofC 3 . . ., & of D12 . . .,=$132; 
Gbot. ofA 18 .. ., ofB12..., of C 4 . . ., & of D 6 . . .,=$116; 
Hbotof A30.. ., ofB 6..., <rfC 9 . . ., & of D 4...,=i$121; 
What is the price of a yard of each kind? 

Ana, A $1, B $3, C $5, and D $7 per yard. 

70. One evening I chanced with a dnker to sit, 

Whose tongue ran a great deal too fast for his wit ; 
He talked of his art with abundance of mettle ;— 
So I asked him to make me a flat bottomed kettle : 
Let the top and the bottom diameters be, 
In just such proportion as five is ta three ; — 
« Twelve inches the depth I proposed, and no more : 
And to hold in ale gallon seven less than a score : 
He promised to do it and straight to work went ; 
But when he had done it he found it too scant — 
He altered it then, but too big he had made it ; 
For though it held right, its diameters failed it ; 
Thus making it often too big and too, little, 
The tinker at last had quite spoiled his kettle : 
But he swears he will bring his said promise to pass, 
Or else that heUl qioil every ounce of his brass. 
Now to keep him from ruin, I pray find him out 
The diameters* length, for he*ll ne'er do it I doubt. 
^»8. The bottom diameter w 14.640171, and t«p diameter 24.400385 inches. 

1. A, B & C ^ jjj * fl ^ 12 J .^ ^ How long^ will it take each man 

to perform the work alone ? and 
how long- if they all work to- 
gether 1 

X Ans, A can do it in 51||. days, B in 35^ days, C in 28^ 

\ days, D in 131 H days, and all together in lOf^ days. 

72. A man dying, left his wife with child, and by his will ordered that ii 
she went with a son, § of the estate should belong to hinl, and i to her : 
and if she had a daughter, he appointed the mother 'i and the daughter h • 
but it happened she was delivered of both, a son and a daughter, by 
which sWBlost in equity j£2000 more than if it had been only a daugh- 
ter : what would have been her dowry, if she had had only a son 1 

Ans, £1750. 

73. The &mous tun of Heidleburgh, that being heretofore annually 
replenished with rhenish, had in it some wine that was many ages old, 
before the French demolished it in the late war ; it wa« 31 feet in len^h, 
and 21 in diameter, and pretty nearly cylindrical : pray how much did it 
contain 7 Ans. 318 tans^ & 183.8 gallons. 

74. Our Satellite the moon, is a globe in diameter 2170 miles ; I require 
to know how many quarters* oC wheat she would contain, if hollow ; and 
how much yard wide stuff would make her a waistcoat, were she to be 
clothed. A^. 5 7910611528102128540.06 quarters qf wheat. 

^^' I 45824284391424 square yards of stuff. 




* Eight bushels. 
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76. Suppose one fiurthinff bad been put out, at 6 per cent, per annum. 
I'onmouud interest, at vte commencement of tbe Christian era; what 
would it bave amounted to in 1764 years :* and suppose the amount to be 
in standard g^ld, allowing a cubic mcb to foe worth j£53 2». &/ ., how large 
would the mass have been 1 

C n would have amounted to £149671634656874820943571465150989 
ins. < 0767065361 lU. 3%d,; and the mass would have been more thm 

1 415930899840288 Hmes larger than the globe we inhabit. 

76. If a solid g-lobe of -glass at the fumaco, whose diametec is 8 iDch- 
oBj be blown into a hoUow ^lobe until the shell be but -L. of an inch in 

thickness; what will then be its diameter, and how much wine will it 
hold ? 

Let a represent t he diame ter^ of the giobe, and b the thicknes? 

of the shell ; then v^f — ^j"^ ^ ^^^ ff*^* ^^* diameter of the cavity 

=: 29.1118 nearly ; and it wiU hold AdgaUs. 2qt8. Q.Qpts. 

77. Suppose tbe natural increase of mankind to be such that they dou- 
ble once in 50 years ; and suppose a general resurrection had taken 
place Anno Mundi 5800 ; what would have been the number of souls 1^ 
and 8i^>posethe whole ^lobe of the world, sea and land, rocks and moan- 
tains, to be egually divided among them, how larg« a part would eact 
have drawn K>r a body 7 

^yi^ ^ X 2 = 16616,359873,114284,112976i 882535,043070 souls. 

Then 67273337308854741368832000, the cubic inches in the globe, divi- 
ded by the number of souls above, gives .00000000405 + of a cubic inch, 
which each soul would have drawn for a body ; which is less than the 
thirteenth part of the smallest particle that can be seen by the naked eye. 

N. B. Divide a cubic inch into eight million small cubes, and one ol 
those cubes may be seen by a good eye without the help of a magnifier. 

78. Let there be two lights at the distance of 90 yards from each other : 
and the less light to be to the greater as 1 to 4 ; reauired the point, be- 
tween those lights, where a body would be equally illuminated by them, 
according to this known principle in physics, that the effect of a light if 
four times greater, when it is twice nearer ; or increases as the square of 
the distance decreases. 

Let 90 = a, 1 = 6,4 = c ; and let x be the distance of the less light 
from a point taken at pleasure in the line which joins the two lights: 
then a — x will be the distance of the greater light from the ssune point. 
The sauare of the two distances will be ara and (a — x) a ; whence it fol- 
lows, tnat if tbe lights were of equal force, the effects they would pro* 

1 1 

duce in this same point, would be to each other as — _to — . But the 

* a — x^ 
absolute quantities of those lights being to each other in the ratio of hie 

be 
'". their effects will be to each other as -7, to raKBae%. Now that the Doint 

x% a — x« *^ 

faken at pleasure, may become the point required, we put these tvc 
points equal to each other. ThuB, --^ = * ^. , ; whence, m being put 

- c — 6 (= 3), wc have x =1 \/b^m + h^a\ ± ha = 90, and 30; that L«. 

m 
there are two points where a body would be equally illuminated bv the 
said lights ; one 30 yards distant from the less light, in the line which 
joins the lights ; and the other 90 yards from the same light, in the same 
^me produced on the opposite side. 



* The principal doubles once Vn WJSa ^«aiX&)tieQ.T\<« . ^^nt'^kHvl39.) 
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